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PRACTICE PAPER 


The IUPAC name of the compound 


CONH, 
CHO js 

(а) 5-carbamoylhex-1-enal 

(b) 2-carbamoylhex-3-enal 

(c) 2-methyl-6-oxohex-3-enamide 

(d) 6-keto-2-methylhexanamide. 


The following two reactions of HNO; with Zn are 
given ав: 

Zn + conc. HNO; ——> Zn(NOj); + X + HO 

Zn + dil. HNO; ——> Zn(NO3), + Y + H,O 

The compounds X and Y respectively are 

(a) NO, and NO (b) NO, and МО; 

(c) NO and NO, (d) МО; and МН,МО; 


Which of the following has highest molar 
conductivity? 

(а) Diamminedichloroplatinum(II) 

(b) Tetraamminedichlorocobalt(III) chloride 
(c) Potassium hexacyanoferrate(II) 

(d) Pentacarbonyliron(0) 

Sanger’s reagent is used for the identification of 
(a) N-terminal of a peptide chain 

(b) C-terminal of a peptide chain 

(c) side chain of amino acids 

(d) molecular mass of the peptide chain. 


In the following reaction, 


Тһе organic product X is 
«(СІ 


(b) || 
М 
(СН;), 


= E | 13!" September 2020 


7. 


Ехат оп 


16 
М 


(CH4); 


“© 
М 
(CH4); 


Which of the following curves represents the curve 
of an ideal gas? 


Е 2р 
| Ж 
В 
> 
А, 
о р--> 
(а) Вопју (b) Cand D only 


(c) Eand F only (d) A and B only 


Which of the following species is the strongest 
base? 


(a) OH 
(c) СОСН» 


(b) OR 
(d) “о 
NO, 

We have three aqueous solutions of NaCl labelled 
as ‘A’ ‘B’ and ‘C with concentrations 0.1 M, 0.01 M 
and 0.001 M, respectively. The value of van't Hoff 
factor for these solutions will be in the order 
(a) i4 < ig« ic (b) i4 > ig» ic 
(с) i, = ig = ic (d) i4 < ig> ic 
For the reaction, 

1 
Hag + > Og > H209 
BE. — n) = xy; В.Е (о=0) = %2 and B.Eqo. jj) = x3. 
If the latent heat of vaporisation of water liquid into 
water vapour = ха, then Л/Н (heat of formation of 
liquid water) is 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


(а) x, + 5. — Xs X4 
(b) 2x3 - xı - a -X, 
(с) xy + = — 2x3 — х4 


(d) x, + = — 2x3 + X, 


In the given reactions sequence, 


NH,OH NH,OH HS 


MSO, ——yy XJ y— z} 
White Excess 

M and Z are respectively 

(a) Zn, ZnS (b) Al, ALS; 

(с) Cu, ZnS (d) Fe, FeS 


If the equilibrium constant of ВОН == B* + ОН” 
at 25°C is 2.5 x 10°, then equilibrium constant for 
ВОН + H* == B* + H,O at the same temperature 
is 

(a) 40 x 10? (b) 4.0 x 10° 

(с) 2.5 x 108 (d) 2.5 x 10$ 


The product obtained when, 


О 
рі is oxidised with НО, is 
OH 
CHO COOH 
[ 59 Е Cho 
COOH CHO 
© Ж. @ eo 


Which is finally produced when acetylene reacts 
with HCl? 

(a) CH;=CHCl (b) СНҘСНСІ, 

(c) СІСН--СНСІ (d) None of these 

An unknown element forms an oxide. What will be 


the equivalent weight of the element if the oxygen 
content is 2096 by weight? 


(a) 16g (b) 32g 

(с) 8g (d) 64g 

The ligand called л-асіа is 

(a) CO (b) NH; 

(c) COT (d) ethylenediamine. 


Which of the following is an anti-aromatic 


compound? 
CH, 
„© 


(а) CJ 
H 
О ч 
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17. 


20. 


Identify the product of the following reaction. 
i. PhLi, ЕО 


СЫ i ii, H,O* 

Ph А Ph 
oO” of 

Ph AW Ph 
°С”, б 

Ph 


(d) | 


. The successive ionisation enthalpy values for an 


element X are given as : 
15 ionisation enthalpy = 410 kJ mol"! 

2"4 ionisation enthalpy = 820 kJ mol! 

3°4 ionisation enthalpy = 1100 kJ тог! 

4" ionisation enthalpy = 1500 kJ mol"! 

5" ionisation enthalpy = 3200 kJ mol! 

Find out the number of valence electrons for the 
atom X. 
(a) 4 (b) 3 


(c) 5 (d) 2 


. Phenol is distilled with Zn dust followed by 


Friedel-Crafts alkylation with propyl chloride 
in the presence of AlCl, to give a compound B. 
B is oxidised in the presence of air to form the 
compound С. The structural formula of C is 
COOH 
OH 
(a) 


HCN 
C—O—O 
нұс“ 
(b) 
P 
H4C—C—0—0—H 
OH 


=H 


(c) 
COOH 


(d) 

Амнон) is equal to 

(а) A%,(NH,OH) + A%(NH,C) 7 Аэ(нсі) 
(b) Азқын,сі) + Атмаон) 7 Аас) 
(с) A%(NH,CD + Amaci) A%,(NaOH) 

(4) A%(NaOH) + Amac - A%(NH,C) 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


At the equilibrium position in the process of 


adsorption 
(a) АН>0 (b) AH = TAS 
(c) AH > TAS (d) AH < TAS 


Distinction between primary, secondary and 
tertiary alcohols is done by 

(a) oxidation method 

(b) Lucas test 

(c) Victor Meyer method 

(d) all of these. 


The frequency of radiation emitted when the 
electron falls from n = 4 to n = 1 in a hydrogen atom 
will be 

(а) 3.08 x 105 s! 
(c) 1.54 x 10P 5! 


(b) 2.00 x 10 s! 
(d) 1.03 x 10 s~! 


Тһе packing efficiency of the two 
dimensional square unit cell shown 
is 

(a) 39.2796 
(c) 74.0596 


(b) 68.0296 
(d) 78.5496 


In Ramsay and Rayleighs isolation of noble gases 
from air, the nitrogen of the air is finally converted 
into 

(a) NaNO, only 
(c) NaNO; only 


(b) NO and NO; 
(d) NaNO, and NaNO; 


The gold number of some colloidal solutions are 


given as: 

Colloidal solution | Gold number 
A 0.01 
B 2.5 
C 20 


The protective nature of these colloidal solutions 

follows the order 

(a) C>B>A (b) A>B>C 

(c) A=B=C (d) B>A>C 

CH,CH;NH, contains a basic NH; group, but 

СН;СОМН; does not 

(a) acetamide is amphoteric in character 

(b) in ethyl amine the electron pair on N-atom is 
delocalised by resonance 

(c) in ethyl amine there is no resonance while 
in acetamide the lone pair of electrons on 
N-atom is delocalised and is less available for 
protonation 

(d) all of these. 


28. 


29. 


30. 


31. 


32. 


Match the options given in column I with 
column II. 
ColumnI Column II 
P. Mathematical l. rate constant 
expression for rate 
of reaction 
Q. Rate of reaction 2. ratelaw 
for zero order 
reaction is equal to 
R. Units of rate 3. order of 


constant for zero 
order reaction is 
same as that of 
S. Orderofa 4. 
complex reaction 
is determined by 


slowest step 


rate of the reaction 


РО R S 
(1 2 4 3 
з 4 1 2 
(02 1 4 3 
(д2 1 3 4 


The thermal stability of the hydrides of O, S, Se 
and Te varies in the order 

(a) Н,Те > H5Se > H3S > H;O 

(b) ЊО> H,S > H5Se > H;Te 

(c) H,O > Н,Ѕе > Hy Te > H5S 

(d) H,S > H;O > H5Se > H;Te 


Which of the following amino acids can be used to 
synthesise the given tripeptide ? 


Me H о 
нм. ҚҰ он 


i l HO 


(a) Glycine, leucine and alanine 
(b) Alanine, isoleucine and glycine 
(c) Valine, alanine and glycine 

(d) Alanine, serine and glycine 


In theanion НСОО the two carbon-oxygen bonds 

are found to be of equal length because 

(a) the C—O bond is weaker than the C—O bond 

(b) the anion HCOO' shows resonance 

(c) the anion is obtained by removal of a proton 
from the acid molecule 

(d) the electronic orbitals of carbon atom are 
hybridised. 


In chromic acid anhydride (CrO;), Cr has g 
configuration but it is bright orange coloured solid, 
the colour is due to 
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33. 


34. 


35. 


36. 


37. 


38. 


(a) d-d transition 
(b) charge transfer (L — M) transition 
(c) charge transfer (M — L) transition 
(d) p-d transition. 


A cylinder filled with a movable piston contains 
liquid water in equilibrium with water vapours at 
25°C. Which one of the following operations results 
in a decrease in the equilibrium vapour pressure? 
(a) Moving the piston downward a short distance 
(b) Removing a small amount of vapour 

(c) Removing a small amount of the liquid water 
(d) Dissolving salt in the water 


The carbohydrate that yields glucose and galactose 
on acid hydrolysis is 
(a) sucrose 
(c) maltose 


(b) lactose 
(d) starch. 


During enolisation of the following compound, 
which of the labelled hydrogen is involved? 


о 
На 
Hp 
Hy 
(a) Hy (b) Hg 
(c) H, (d) Any of the three 


The correct order of the ligands, ОН”, NO;, PPh;, 
pyridine, according to their increasing field strength 
is 

(а) МО; < ОН < pyridine < PPh; 

(b) ОН < NO; < PPh; < pyridine 

(c) ОН < NO;« pyridine < PPh; 

(d) NO3< OH < PPh; < pyridine 

A scarlet compound (A) Pb4O, gives a chocolate 
brown ppt. (B) and a colourless solution (C) with 
HNO,. The brown ppt. (B) is of 

(а) PbO, (b) 2Pb(NO); 

(c) PbO (d) none of these. 


Consider the following sets of quantum numbers : 
n 1 m s 


(i) 3 0 0 -1/2 
(ii) 2 2 1 +12 
(iii) 4 3 -2 -1/2 
(iv) 1 0 -1 -1/2 


(v) 3 2 3 +12 
Which of the following sets of quantum number is 
not possible? 
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39. 


40. 


41. 


42. 


43. 


(a) (i), (ii), (iii) and (iv) 

(b) (ii), (iv) and (v) 

(c) (i) and (iii) 

(d) (ii), (iii) and (iv) 

When excess of KI is added to aqueous CuSO,, the 
solution acquires dark brown colouration. This is 
due to the formation of 

(a) Cub (b) Сш 

(с) Тад) (d) bo 

Reaction by which benzaldehyde cannot be 
prepared is 


(a) + CO + НС! іп presence of anhydrous AlCl, 


COOH 
(b) Ж + Zn/Hg and conc. НСІ 


CH; 
+ CrO,Cl, in CS; followed by НО? 


ОСІ 
(d) + H5 in presence of Pd-BaSO, 


Hydrazine reacts with KIO; in presence of HCl as 
NH, + 105  2H* + СГ — ICI + №, + ЗЊО 
The equivalent masses of МН, and KIO; 
respectively are 

(a) 16 and 87 (b) 16 and 53.5 

(с) 8 and 53.5 (d) 8 and 87 


Match the polymers given in column I with their 
chemical names given in column II. 


Column I Column П 
Р Nylon 6 1. Polyvinyl chloride 
Q. PVC 2. Polyacrylonitrile 
R. Acrilan 3. Polycaprolactum 
S. Naturalrubber 4. cis-Polyisoprene 
РО К S 
()1 2 3 4 
()4 3 1 2 
(03 1 4 2 


(03 1 2 4 


Which of the following will not show geometrical 
isomerism? 


FR zH 
(a) C=C 
а! SD 
FY VE 
(b) = 
Сс ма 
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45. 


H4C« zH; 
(c) „= с 

нс; CH; 
(а) H4C« _ CH; 

H,c” “Сн; 


. Following data is given at 25°C, 


Ag + T ——> Agl +e; E° = 0.152 V 


Ag —9 Ар' +e ; E° = 0.800 V 
What is the value of log К, for AgI? 
(а) – 37.83 (b) – 16.13 
(c) - 8.12 (d) + 8.612 


Antiseptic action of dettol is due to 
(a) 4-chloro-3, 5-dimethylphenol 
(b) 3-chloro-4, 5-dimethylphenol 
(c) 4-chloro-2, 5-dimethylphenol 
(d) 5-chloro-3, 4-dimethylphenol. 


SOLUTIONS 


Ф 


'CONH, , 
A 
2 s š 
2-Methyl-6-oxohex-3-enamide 
(d): Zn + 4HNO, (conc.) ——> Zn(NO3) + 2NO; 
+ 2H;,O 
4Zn + 10HNO;(dil.) ——> 4Zn(NO,); + МН,МО; 
+ 3H,O0 
(с) : Ky[Fe(CN),] == 4K* + [Fe(CN),]* 
Potassium hexacyanoferrate(II) gives a total of 
5 ions in aqueous solution thus, it has the highest 
molar conductivity whereas other complexes will 
give lesser number of ions. 


(c): CHO 


(а): Sanger’s reagent is used for the identification of 
N-terminal residue of a polypeptide. 


(о) c RR WEN 
c): = 
Od он (Hofmann | 
H,C7 “сн, elimination) N(CH3)5 


(a): For curve B, the value of PV is constant and for 
an ideal gas, plot of PV vs Pisa straight line, parallel 
to x-axis. 

(b): "ОК is the strongest base since R (alkyl) group 
is an electron releasing group which increases 
electron density on oxygen. 

(с) : The value of уапї Hoff factor for the given 
solutions will be the same, i.e., ід = ig = ic due to 
complete dissociation of NaCl (strong electrolyte) 
in dilute solutions. On complete dissociation value 
of i for NaCl is 2. 
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18. 


(а): ZnSO, See 2 (ОН) 
^ 2 7n 
4 "n 2 Excess 
(White) | 


(9: АН = (В.Е) reactants ~ (В.Е) products 
Butall the species must be in gaseous state, so in product 
[Н›О() — > НО] АН, must be added. 


1 
Hence for the reaction, Hag + 2 O5 —— HO 


1 
AH- ШЕ +5(BEJo=0 | 
= [AH yap + 2(B.E.)o u] 
=x, + = – [x4 + 2x3] > x) + a = ха — 2x3 


NH,OH 


H,S 
ZnS<—— Clear solution 


2) 
Thus, М is Zn. e m 


. (c) : ВОН === B* + ОН; (K, = 2.5 x 1079) 


w 


H'«OH == нок) 


ВОН + H* — B* +H,0; К =? 


Сея 


. (Б): CH=CH + НС == CH, = СНО 


1 _ 25x10 
1974 


COOH 
CHO 


K- KX =2.5 x 108 


HO, У 
oxidation ^ 


нс! 


CH;—CHCl, 


. (b): Given that oxygen content is 20% by weight, 


then 


80 
eq. wt. of unknown element = 20 x8g =32 5 


. (а) 


. (с): Planar 


conjugated cyclic compounds 
containing 4пл electrons are anti-aromatic, e. 5» 
cyclooctatetraene (8л e s). 


er me OL = шы 


H,0 


1446 
J, 


Biphenyl 
(a): Removal of 5% electron requires almost more 
than double the energy required for removing 4% 
electron. Therefore, the valence electrons should ђе 4. 


CH,— CH—CH, 


Zn AICI, 
. : — = ји 
19. (B) @ A О 


Phenol HCN (B) 
C—0—0—H 
"о 
Oo 
(C) 

20. (b): NH,Cl == NHj + СГ (i) 
NaCl == Nat + СГ (ii) 
NaOH — Na* + ОН" ...(iii) 
NH,OH == NH; + ОН“ (іу) 


Applying (i) + (iii) - (ii) to get the equation (iv), 
A(NH, CD + Лаон) = Ахас) = AmNH,OH) 
21. (b): At equilibrium during adsorption, AG = 0 
and AH becomes equal to TAS. 


22. (d) 
-2.18х10718 Е 
23. (a): E, = — == atom 
n 
AE-E,-E, = - 2.18 x 10778 gi. d 
4^ 12 


=- 2.18 x 10715 (– 0.9375) => 2.043 x 1075 J atom"! 
Also, ДЕ = hu 


_ AE 2.043х107!8 
h^ 6625x104 


v = 3.08 x 10/5 s~! 


24. (d): 4R=LV2 


R 
so L- ОК : 
Area of square unit cell = (2V2R)? 

= 8А? n 


Area of atoms present in one unit cell 
2 
-nRe (4) = 2R2 
4 


2 
2nR «100 = 1,100 
8R2 4 


So, packing efficiency = 
= 78.54% 
25. (d): Nitrogen is finally converted into NaNO, and 
NaNO, in Ramsay and Rayleigh’s method. 
N, + O, ——> 2NO 
2NO + О, ——> 230, 
2NO, + 2NaOH ——> NaNO, + NaNO; + H,O 
26. (b): Higher the gold number, lower will be the 
protective power of a colloidal solution. 
27. (c) 28. (с) 


29. (b): Thermal stability decreases as the size of atom 
increases (down the group). Thus, Н,О is most 
stable and H;Te is least stable. 


30. (c): 


31. (b): As the anion HCOO has two resonating 
structures, so the carbon-oxygen bonds are found 
to be of equal length. 


= 
о” О 

Io | І 5 

H—C—O «—H—C-OzH—C-O 

127А 


32. (b): The colour of CrO; (Ф configuration) is due 
to charge transfer from ligand (oxygen) to metal 
(chromium) and not due to d-d transition. 

33. (d): Dissolving salt in a solvent or liquid lowers the 
vapour pressure. 

34. (b): Lactose on hydrolysis with acetic acid gives 
glucose and galactose. 


35. (c): Hy being located on a saturated carbon is more 
labile than Hç and Hg and hence, is involved in 
enolisation. 
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Ф 


36. 


37. 


38. 


39. 


40. 


(a): NO3 < ОН < py < PPh; 


Weak Strong 
field field 
ligand ligand 
(а): Pb304 + 4HNO;——> РБО»  2Pb(NO;); 
Scarlet Brown Colourless 
compound ppt. solution 
(A) (B) (С) 
+2Њ0 
(b): (i) represents an electron in 3s orbital. 


(ii) is not possible as value of | varies from 0 to (n – 1). 
(iii) represents an electron in 4f orbital. 
(iv) is not possible as value of т varies from – По + 1. 
(v) is not possible as value of т varies from – | to + 
l, it can never be greater than l. 
(с): 2CuSO, + 4KI — Сиу, + 2К›$О, + D; 
Di + Қар — Тад 
(dark 

brown) 
(b): Zn-Hg and conc. НСІ reduces aldehydes 
and ketones but carboxylic acid group remains 
unaffected. 


‚ (с): ОМ. of N in №Н, is - 2 which changes to 0 in 


42. 
43. 


Hence, eq. mass of N)H, = Iolar miss $5. 8 
ОМ. of iodine changes from +5 in IO; to +1 in ICI. 


molar mass 214 


Hence, eq. mass of KIO; = 1 таға = 53.5 


(4) 

ЕВЕ зы 
@:н2С= 
isomerism due to the presence of similar alkyl 
groups on the same carbon atom of double bond. 


ccs will not show trical 
cc geometrica 
C2H5 


. (b): Ag + T —> AgI + е7, E? = 0.152 V 


Ag* + e ——> Ар, Ез = 0.800 V 
Ag’ +Г ——> Agl, E? = 0.952 V 


At equilibrium, E° = аман! K. 
But K. = Asi = 
[А [Г] Кр 
0.952 = Е log Ky = – 0.059 log Ky 
or log Ky = - 16.13 
- (a): 4-Chloro-3,5-dimethylphenol, also called 


chloroxylenol has antiseptic properties. 
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GEAR UPC ° 


У JEE Maines 


with Numerical Value Type Questions 
Indicate the organic structure for product expected 6. Which one of the following cyano complexes would 
when 2-methylpropene is heated with acetyl exhibit the lowest value of paramagnetic behaviour? 
chloride in the presence of anhydrous ZnCl). (a) [Cr(CN)g]"" (b) [Mn(CN)g" 
(a) CH,— с—С= CH, (c) [Fe(CN)¢] (d) [Co(CN)g] 
5 = 7. Ifthe nitrogen atom has electronic configuration 157, 
3 it would have energy lower than that of the normal 
CH; ground state configuration 1522522р?, because the 
(b) сн,-с- Ó —CH, electrons would be closer to the nucleus. Yet, 1s” is 
Í I not observed because it violates 
о CH; (a) Heisenberg uncertainty principle 
CH, (b) Hund’s rule 
| (с) Pauli’s exclusion principle 
(c) CH,— a CH,COCH, (d) Bohr's postulates of stationary orbits. 
cl 8. Amoxicillin is semi-synthetic modification of 
" (a) penicillin (b) streptomycin 
(d) CH,— C—CH,COCH, (c) tetracycline (d) chloramphenicol. 
l 9. The decreasing order of the ionisation potential of 
CH, | à 
the following elements is 
Phospholipids are esters of glycerol with (а) Ne» CI» P» S» Al» Mg 
(a) three carboxylic acid residues (b) Ne» CI» P» $» Mg» Al 
(b) two carboxylic acid residues and one phosphate (c) Ne» CI» S» P» Mg» AI 
group (d) Ne» Cl > S» P» Al» Mg 
(c) one carboxylic acid residue and two phosphate 10, Which of the following factors is of no significance 
groups for roasting sulphide ores to the oxides and not 
(d) three phosphate groups. subjecting the sulphide ores to carbon reduction 
Which of the following alkali metal ions has the directly? | 
highest conductivity in aqueous solution? (a) CO; is MONE. volatile than CS. | 
(a) Lit (b) Cs* (с) ма“ (d) Kt (b) Metal sulphides are thermodynamically more 
stable than CS;. 
In order to convert aniline into chlorobenzene, the (с) CO; is thermodynamically more stable than 
reagent used is CS. 
(a) NaNO,/HCI, CuCl (b) СМСС, (d) Metal sulphides are less stable than the 
(c) Cl,/AICI, (d) CuCl, corresponding oxides. 
For the given structure, the site 11. In the following sequence of reactions, the alkene 


marked as S is a 

(a) tetrahedral void 
(b) cubic void 

(c) octahedral void 
(d) none of these. 


affords the compound B. 
CH,CH=CHCH, -02» д 231095 в 
The — Bis 
(a) CH;CHO 

(c) CH;COCH, 


(b) СЊСЊСНО 
(d) СЊСЊСОСН; 
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Ф 


12. The volume of a colloidal particle, У, as compared 
to the volume of a solute particle in a true solution 


V, could be 
(а) ~1 (b) ~ 1073 
(с) ~ 10? (d) ~ 103 


13. The isomeric cis-but-2-ene and trans-but-2-ene can 
be distinguished on the basis of 
(a) their physical states 
(b) their reduction products 
(c) the products they give on ozonolysis 
(d) the products they give on addition of bromine. 


(9 9995, caco, Ss (т) 
14. А Mis "Clear soln. 
CuO = (Р) conc. HNO, (Q) 
(R) liquid NH, 
Blue solution 
Identify P, R, Sand T 
P R 5 T 
(a) Cu CO,  Ca(HCOj, [Cu(NO3)4]** 
(b) Cu,S Cu CuO Са(НСО;); 
(с) Cu [Cu(NH),]°* СО; Са(НСО;); 
(d) CO, [Cu(NO;),]?* Cu,O Са(НСО;); 
15. Which of the following has рл-4л bonding? 
(a) МО; (b) 503" 
(©) BOS (d) соу 
16. The degree of hardness of water is usually expressed 
in terms of 


(a) parts per million by weight of MgSO, 

(b) grams per litre of СаСО; and MgCO; actually 
present 

(c) parts per million by weight of CaCO; regardless 
of whether it is actually present 

(d) parts per million of CaCO; actually present in 
water. 


17. The emf of a Daniell cell at 298 K is E; 
Zn | ZnSO,(0.01 M) || CuSO, (1.0 M) | Cu 
When the concentration of ZnSO, is 1.0 M and that 
of CuSO, is 0.01 M, the emf is changed to Е,. 
What is the relationship between E; and E;? 
(а) E, -0- E, (b) E, > E; 
(c) Ej < E; (d) E, = E, 


о 
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18. Which of the following does not show optical 
isomerism? 
(а) [Co(NH3)3Cl,] (Ы) [Co(en)4]Cls 
(c) [Co(en),Cl]CI (9) [Co(en) (NH3); CL ]CI 


19. 29.5 mg of an organic compound containing 
nitrogen was digested according to Kjeldahl's 
method and the evolved ammonia was absorbed 
in 20 mL of 0.1 M HCI solution. The excess of the 
acid required 15 mL of 0.1 M NaOH solution for 
complete neutralisation. The percentage of nitrogen 
in the compound is 
(a) 29.5 (b) 59.0 


(с) 474 (d) 237 


20. The basic character of the transition тега! 
monoxides follows the order 
(а) VO » CrO » TiO » FeO 
(b) CrO » VO » FeO » TiO 
(c) TiO » FeO » VO » CrO 
(d) TiO » VO » CrO » FeO 


NUMERICAL VALUE TYPE 


21. Among the following, how many of them will give 
positive test with Tollens' reagent? 


ONLINE TEST SERIES 


Practice Part Syllabus/ Full Syllabus 
24 Mock Tests for 


| 
JEE Main 


Log on to test.pcmbtoday.com 


22. 


23. 


24. 


25. 


The isotopic composition of sl is Rb, 


72% and “Rb, 2896. "Rb is weakly radioactive 
and decays by B-emission with a decay constant of 
1.1 x 107! per year. A sample of the mineral 
pollucite was found to contain 450 mg of Rb and 
0.72 mg of "Sr. The age of pollucite is 


How many moles of given compound (NaOCI) are 
decomposed in the following reaction to form one 
mole of NaCIO;? 


NaOCI — => NaClO; + NaCl 

Consider the following list of reagents: Acidified 
K5Cr50;, alkaline KMnO,, CuSO4, Н;О,, Cb, О» 
FeCl;, and Ма›$›О;. The total number of reagents 
that can oxidize aqueous iodide to iodine is 
Consider the following complex : 
Dichlorobis(ethylenediamine)chromium (III) 
chloride 

Number of electrons in e, orbital = 


AgNO. 
One mole complex — Y mole of AgCl 
(Excess) 


Total stereoisomeric forms of above complex = Z 
Find the sum of (X + У + 2). 


SOLUTIONS 


1. 


2. 


CH; 
| ӧ+ ӧ- ZnCL,(anhyd.) 
C —CH,* CH4,COCI 


(с): CH4— 
2-Methylpropene CH, 
сн;- с — СН,СОСН; 
а 


(b): In phospholipids, two of the three hydroxyl 
groups of glycerol are esterified with two carboxylic 
acids and third hydroxyl group is esterified with 
some derivative of phosphoric acid. 

(b): Cs* being least hydrated shows maximum 
ionic mobility and thus, highest conductivity. 


10. 


NH; N=NCl 
NaNO;/HCI 
(a) — 
N=NCI а 
сасна А 
Sandmeyer's reaction 


(c) : Octahedral voids occupy the position of edge 
centre and body centre. 
(d): [Co(CN)g- 
Co > [Ar] 347 4s” 
Co^* — [Ar] 3d$ 450 
3d 4s 4p 
ИЛИ 0 


In presence of strong field ligand CN’, pairing of 


electrons takes place. 


THT) [=] EP 
KU 


disp? 
There is no unpaired electron, so the lowest value of 
paramagnetic behaviour is observed. 


(c): According to Paulis exclusion principle an 
orbital can accommodate a maximum of two 
electrons. 

(a): Amoxicillin (an antibiotic) is semi-synthetic 
modification of penicillin. 

(b): Ionisation energy increases from left to right 
in a period but ionisation energy of group-2 is greater 
than ionisation energy of group-13 and ionisation 
energy of group-15 is greater than ionisation energy 
of group-16. 

This is because of stable electronic configuration of 
group 2 (ns?) and group 15 (ns^np?). Thus, order of 
ionisation potential is Ne > Cl > P > S» Mg» Al. 
(d): The reduction process of metal sulphides 
by non-spontaneous while the 
reduction process of metal oxides by carbon is 
spontaneous. Thus, it can be concluded that CO; 


carbon is 


is thermodynamically more stable than CS, and 
the metal sulphides are more stable than the 
corresponding oxides. 
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Ф 


11. 


12. 


13. 


14, 


15. 


16. 


17. 


18. 


Ф 


(a): The complete reaction sequence is as follows : 


H H н, yO; JH 
ж ~ Va 
Nc=c 295, etre 


cH, не ІІ “Хен, 
oo 


Mono-ozonide 


Zn-H;O 
— > 2CH,CHO + ZnO 


Cleavage 


(d): For true solution the diameter range is 1 to 10 A 
and for colloidal solution diameter range is 10 to 
1000 A. 


жышт ау 


V, (4/3m? f 


5 


u^ =10° 

5 
(d): cis-but-2-ene yields racemic mixture whereas 
trans-but-2-ene gives the meso compound on 
addition of bromine. 


10) 
Ratio of diameters = (2) =10° ; 


Н Са(ОН CO, + H,O 
© co, Ову caco, === 
Milky 
9 UB сансо, 
СаСО; А Clear soln. 
(Т) 
1 conc. HNO. 
CuO Heat with, Cu conc. 3 Cu(NO;), 
е5 = ^ (Q 


(cu ovo, ен 
R 


Blue solution 
(b): In SOF, d-orbital of sulphur overlaps with 
p-orbital of oxygen to form рл-ап bond. N, B and С 
do not have d-orbitals. 


(с) : Degree of hardness of water is expressed in 
terms of parts per million by weight of СаСО; 
equivalent to various calcium and magnesium salts 
present. 

(b): Daniell cell reaction : 

Си + Zn 2 Zn” + Си; п-2 


° — 00591,  [Zn?*] 

Foot = Ёсе — 2 log [Cu2*] 
° 0.0591 0.01 

E = E. – —— log ——, 

1 cell 2 5 10 
o 0.0591 1.0 
E, = Еј – —— log—— 
2 cell 2 5 0.01 


On increasing [2127] and decreasing [Cu?*], E, 
becomes less than E; i.e., Еј > E>. 


(а): Octahedral complexes of type [МАВ] does 
not show optical isomerism. 
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19. 


20. 


21. 
22. 


23. 
24. 


25. 


(d): The 96 of N according to Kjeldahl's method 
_14xN xV 


w 

N; = Normality of the standard acid = 0.1 N 

w = Mass of the organic compound taken 
=29.5 mg = 29.5 x 10° g 

У = Volume of N, acid neutralised by ammonia 
=(20-15)=5mL 


14х0.1х5 
= «N————- 


29.5 x10? 
(а): Metal oxide with more ionic character will 
be more basic. Ionic radii of metal ion decreases 
from Ti?* to Fe?*, the basic character of their metal 
oxides decrease from TiO to FeO. Thus, order of 
basic character is TiO » VO » CrO » FeO. 


(7) 
(5.18x 105) : Given that, total mass of Rb 
= 450 x 107g 


23.7 


-3 
mass of "Rb (28%) = 450x10 "x28 g 
100 
-3 
450x10 ` x72 
mass of "Rb (72%) = =т= g 


mass of "Sr = 0.72 x 107g 


Since "Sr is formed by B-decay of " Rb as given below: 
Rb ——9 Sr + 9e 
Thus, moles of "Rb present after time t, 
_ 450x10 ? x28 
100x87 
Also, initial moles of "Rb = moles of "Rb present 
at time t + moles of "Sr formed at time t 
0.72x10? 
87 
= 1.4483 x 1073 + 8.27 x 106 = 1456.57 x 10 5 mole 
2.303 No 2.303 1456.57 x10 Š 
t= log— = 


k "N, 11x10™ ° 14483Х1073 

= 5.18 x 108 yrs. 
(3): 3NaOCl(aq) > 2МаС ш) + NaClO3(aq) 
(6): Acidied K,Cr;O;, CuSO4, Н›О›, СІ, Оз and 
FeCl, can oxidize iodide to iodine. 
(4): [CrCl,(en)]Cl 
СІЗ" has three unpaired electrons, be ё. 
One mole of the complex will give опе mole of 
AgCI. It has two geometrical isomers, the cis- 
isomer shows optical isomerism. Hence, it forms 
three stereoisomers. 


= 1.4483 x 10 3 mole 


= 1.448 x 10? + 


log 


ee 
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ЈЕ 


Ф 


NUMERICAL VALUE ТҮРЕ 


Solute A is a ternary electrolyte and solute B is 
a non-electrolyte. If 0.1 M solution of solute B 
produces an osmotic pressure of 2 л then 0.05 М 
solution of A at the same temperature will produce 
osmotic pressure equal to 


The number of stereocentres present in the given 
compound is 
H—CH- CH; CH; 


ON 
The maximum number of carbon atoms arranged 
linearly in the following molecule is 
H,C — C=C — СН, — CH; 
A covalent molecule АВ; has pyramidal structure. 
The sum of numbers of lone pair and bond pair 
electrons in the molecule is 


The number of water molecules directly bonded to 
the metal centre in CuSO4.5H5O is 


The number of nodal planes present in o*s 
antibonding orbitals is 


The dissociation energy of H; is 430.53 kJ/mol. 
If Н, is exposed to light energy of wavelength 
253.7 nm, percentage of light energy consumed is 


Grams of potassium dichromate required to oxidise 
24.82 g of Fe^* in FeSO, to Без“, if the reaction is 
carried out in an acidic solution is 

[АЕ wt. K 239u, Cr = 52 u Fe = 56 ц, S = 32 ц, 
O-16u] 
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JEE Advanced 
Exam on 
27" September, 
2020 


The number of moles of KMnO, reduced by one 
mole of KI in alkaline medium is 


. 0.28 g of an organic compound was heated with 


conc. H5SO, and then distilled with NaOH to 
produce NH3. NH; gas is passed through 50 mL 
N N 

m H5SO,. Remaining acid required 40 mL 1 alkali 
for complete neutralisation. The percentage of 


nitrogen in the compound is 


. A compound А(С-Н;О;) is reduced to pentane 


with Zn-Hg/HCI. It forms a dioxime with МН;ОН 
and also gives positive iodoform and Tollens' tests. 
The number of ketonic groups present in A is 


. In the complex with formula МСІ;.4Н;О, the 


coordination number of the metal M is six and 
there is no molecule of hydration in it. The volume 
of 1 М AgNO; solution needed to precipitate the 
free chloride ions in 200 mL of 0.1 M solution of the 
complex is 


. Aweak field complex of Ni** has magnetic moment 


value of 2.82 B.M. The number of electrons in the 
the level of Ni? is 


. 2 g atom of aluminium is treated separately with 


excess of dil. H;SO, and excess of NaOH, the sum of 
the simplest ratio of volumes of hydrogen evolved is 


. The dissociation constant of a substituted benzoic 


acid at 25°C is 1.0 x 107. The pH of a 0.01 M 
solution of its sodium salt is 


. Total number of œ- and f-particles emitted for 


the natural (4n + 1) series conversion of сара! to 


920283 is 


ONE OR MORE THAN ONE OPTIONS CORRECT ТҮРЕ 


17. 


18. 


19. 


20. 


21. 


In solid ammonia, each МН; molecule has six 
other NH; molecules as nearest neighbours. AH 
of sublimation of NH; at the melting point is 
30.8 kJ mol”! and the estimated AH of sublimation 
in the absence of hydrogen bonding is 14.4 kJ mol !. 
Strength of H-bond in solid NH; is approximately 
(a) 5.5 kj тог! (b) 164 kJ mol 

(с) 27 kJ тог! (d) -2.7 kJ mol! 


CH; 
AgNO2 
br mo con? Product 
The main product is 
CH3 CH; 
= pe 
(a) 
CH; 
(c) ОХ ONO + Enantiomer 
H 
CH; 
(d) NO; + Enantiomer 
Br 


Which of the following molecules contain(s) 
deuterium after reaction with NaOD in DO? 
о 


|| 
(а) Сенсн=о ) CgHsC—C(CHs)s 


(c) C;H;CH,CH=O 


|| 
(d) СН;-С-СН(СН;), 
The reaction of propene with НОСІ proceeds via 
the addition of 
(a) H! in the first step 
(b) СІ" in the first step 
(с) ОН” in the first step 
(d) СІ" and ОН in a single step. 
The group X and the 
reagent/reaction conditions Y in the following 


correct functional 


scheme are 


X-(CH5), — —— Condensation 


Os er 
ш) с- сыс 2 polym 


22. 


23. 


24. 


25. 


(a) Х = COOCH;, Y = Hy/Ni/heat 
(b) X = CONH,, У = Hy/Ni/heat 
(с) Х = CONH,, У = Br//NaOH 
(d) x = CN, Y = H/Ni/heat. 


Devise a series of reactions to 
ethyl 3-oxobutanoate to ethyl 4-oxopentanoate. 
Select reagents and conditions from the following 
table, listing them in the order of use : 

(1) Sodium ethoxide in ethanol 

(2) Ethanol + Acid catalyst 

(3) H30*; heat (4) СО»; then H,O* 

(5) Mg in ether (6) РВ; 

(7) NaBH; in alcohol (8) С in ether; Zn - Cu 
(9) BrCH COOCH; (10) (СН;СО);О; Pyridine 
(a) 1,9, 3, then2 (b) 7, 6, 5, 10, then 2 

(с) 3,7,6,5, 10, ћеп2 (d) 8,3, then 2 


For the given aqueous reactions, which of the 


following statement(s) is(are) true? 


Excess KI + Ks[Fe(CN)] pua 


convert 


brownish -yellow 
solution 
о, 


white precipitate + brownish-yellow filtrate 
— 0.—— 


рео, 
colourless solution 
(a) The first reaction is a redox reaction. 
(b) White precipitate is Zn3[Fe(CN),]>. 
(c) Addition of filtrate to starch solution gives blue 
colour. 
(d) White precipitate is soluble in NaOH solution. 


(Ag + Pb) alloy DR (Ag + Pb + Zn) melt 


LayerX 
EE — 

Select the correct statement based on the above 
scheme: 
(a) Layer X contains zinc and silver. 
(b) Layer Y contains lead and silver but amount of 

silver in this layer is smaller than in the layer X. 
(c) X and Y are immiscible layers. 
(d) Allare correct statements. 


In which of the following cases (Ёсе -E° у) is zero? 
(a) Cu|Cu?*(0.01 M)|| Ag* (0.1 M)|Ag 

(b) Pt(H,)|pH = 1||Zn?* (0.01 M)| Zn 

(c) Pt(H5)|pH = 1||Zn?* (1 M)|Zn 

(d) Pt (H5)|H* (0.01 M)||Zn2* (0.01 M)| Zn 
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Ф 


26. 


27. 


28. 


29. 


Ф 


Before equilibrium is set-up for the chemical 
reaction, N,O, «== 2NO), vapour density of 
the gaseous mixture was measured. If D is the 
theoretical value of vapour density, variation of 
x with D/d is shown by the following graph. 

What is the value of D/d at point A? 


x 
A 
р = 
а 
(а) 0 (Б) 1,5 (c) 1 (d) 0.5 


For two gases, A and B with molecular weights МА 
and Мр, it is observed that at a certain temperature 
Т, the mean velocity of A is equal to the и, of B. 
Thus, the mean velocity of A can be made equal to 
the mean velocity of B, if 

(a) A is at temperature T and B at T^; T » T" 

(b) both A and B are raised to a higher temperature 
(c) both A and B are lowered in temperature 

(d) none of these. 


Which of the following reactions are properly 
interpreted? 
(а) RC = CR; + :CBr; —y ЕС СК, -МЕ, 


Br Br 
RjC— C- CR, 
(b) Ме;с = Сме, HCl» BOK, 
ү 
CH;—CH—C=CH, 
Hs 


W Ag;O 
(©) (CH3jN—CH,—CH;-0H >» 
CH;—CHO 
(d) CH; —C=C—CH; + 2CH;N, 4-5 


HC —— CH, 
HO—CH;- (CH,),—CH,—C=CH (А) Мр 


ë н, EtOH CH, Br 
Final product €: —— 25 C ic 
catalyst 
If Aistreated with excess of NaNH,, the final product 
is X and if A is treated with only one equivalent of 
NaNH,, the final product is Y. (Remaining reagents 
are reacted as indicated in both the cases). Which of 


the following justify X and Y correctly? 
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30. 


31. 


32. 


33. 


(a) X and Y both are same molecules but X will be 
in higher yield. 


HOCH,(CH,),CH, CH,CH, 
(b) X= 

H 

CH,CH,OCH,(CH,),CH, 


Y= 


H 


yee 


H H 


CH,CH,OCH, (CH,),CH, H 
=C 
p 


HOCH, (CH,),CH, CH,CH, 
Y= >c=c 
H H 
(d) X= HOCH,(CH,),CH,CH,CH,CH =CH, 
HOCH,(CH,),CH, CH,CH, 
Y= 


Ра 


(с) Х= 


|| 
Reaction of R—C—NH, with a mixture of Br; 
and KOH gives R—NH) as the main product. 
The intermediates involved in this reaction are 


о 
j 
(a) R—C—NHBr (b) R — NHBr 
о 
| 
()R-N=C=O0 (4) R—C—NCË 


Among АО}, SiO2, Р;Оҙ and 5О,, the correct 
order of acid strength is 

(а) SO; < P;O, < SiO, < АО; 

(b) SiO, < 50, < ABO; < P203 

(с) ALO; < SiO; < SO; < P203 

(d) Al,O; < SiO, < P0, < SO, 

Compound (А) СН, О reacts with sodium to give 
colourless and odourless gas and upon vigorous 
oxidation using KMnO; gives terephthalic acid, the 
compound contains 

(a) phenolic -OH (b) benzene ring 

(c) alkyl group substituted at meta-position 

(d) alkyl group substituted at para-position. 


In compounds of type ЕСІ;; where E = B, P, As or 
Bi, the angles CI— E— СІ for different E are in the 
order 

(a B»P-As- Bi 
(c) B<P = Аѕ = Bi 


(b) B» P» As» Bi 
(d) B< P< As < Bi 
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34. Among the following species, the isostructural 
pairs are NF3, МОҙ, ВЕ;, Н30", HN; 
(а) [NF3, МОЈ ] and [BF3, H3O*] 
(b) [NF4, HN3] and [NO3, ВЕ;| 
(с) [NF3, H0] and [NO;, ВЕ; 
(d) [NF3, H;O*] and [HN;, BF] 


COLUMN-MATCHING TYPE 


35. Match the appropriate metals in Column I with the 
extraction processes in Column II. 
ColumnI 
(A) Silver (P) 
(B) Calcium (О) 


Column II 
Fused salt electrolysis 


Carbon reduction 


(C) Zinc (R) Carbon monoxide reduction 
(D) Iron (S) Amalgamation 
A B C D 
(а) P R Q S 
(0S P Q R 
(c) S Q R P 
(d) P S R Q 


36. Match the expressions in Column I with the 
variables in Column II. 
Column I Column П 


(A) (0G/0P); (P) шт 
(В) (0G/0T)p (Q)T 
(C) (0H/0S)p (R) -S 
(D) (дТ/ӘР)н (S) V 


A B С р 
05 P Q R 
(DR О P S 
(c) R P Q S 
(S R О P 


PARAGRAPH TYPE 


PARAGRAPH 1 
Тһе progress of the reaction, А «== nB with time is 
represented in the following figure : 
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37. Whatis the value of n? 
(a) 1 (b) 2 (c) 3 (d) 4 

38. Find the value of the equilibrium constant. 
(a) 0.6M (b) L2M (c) 0.3M (d) 24M 


PARAGRAPH 2 

When Grignard reagent is treated with water, alcohol, 
ammonia, 1° amine, 2° amine, 1-alkyne or carboxylic 
acid, we get alkane corresponding to alkyl part of 
Grignard reagent. In Grignard reagent, C-atom is 
more electronegative than magnesium hence, its alkyl 
part acts as nucleophile and thus it will take an active 
hydrogen atom (H-atom that undergoes acylation) or 
acidic hydrogen atom to give its corresponding alkane. 
Also, it is known that stronger acid displaces weak acid 
from weak acid salt. 


39. Structure of hydrocarbon, 0.34 g of which when 
treated with CH3Mgl liberates 112 mL of CH, at 
STP, will be 


(a) epo GEC (b СН;-С-С-Н 
CH; 
(с) СНу-СН,-С-С-Н 
(d) а i а нв 
CH; 


40. Molecular formula of the alcohol, 0.44 g of which 
when treated with CH3Mgl liberates 112 mL of 


CH, is 
(а) C4HyOH (b) CHOH 
(с) СНОН (d) сснцон 


SOLUTIONS 


PAPER-I 


1. (9.43):0.05 Msolution of A —0.05x3Mion-0.15M 
0.1 M solution of B has osmotic pressure = 2 л 
0.15 M solution will have osmotic pressure 


-2T «015-943 
0.1 


Asterisk carbons represent chiral carbons which 
will show apical isomerism while carbons in the 
dotted region will show geometrical isomerism. 

3. (4): sp-hybridised carbon atoms as well as carbon 
atoms directly attached to it are linearly arranged. 


sp sp 
H,;C—C=C—CH,—CH; 
So, total number = 4 
(4): In general, a compound with formula AB; is 
sp’-hybridised with triangular planar geometry. 
However, the given compound has pyramidal 
structure which is possible only when it has a lone 
pair of electrons. Thus, АВ; has three bond pairs 
and one lone pair. 


Ж 
wh B 
Sum =3+1=4 


(4): Hydrated copper sulphate or CuSO,-5H,O is 
blue in colour and this colour is attributed to the 
presence of hydrated Cu(II) ion, i.e., [Cu(H50),]*. 
Thus, the number of water molecules directly 
attached to Си?* or present within the coordination 
sphere is 4. 
CuSO,:5H;O can be written as 
[Cu(H,0),]SO,-H,0. 

(1): The molecular orbital o*s is formed by the 
subtractive overlapping of two s- orbitals. 


@- @-G- SO 
1s 15 Node өс 
Мода! рјапе 


(91.2) : Energy associated with H, molecule 


h 
corresponding to wavelength 253.7 nm = T 


6.63 x 10?* x 3x10? ið 

= — 784x10 J 

2537 x10? 
= 7.84 x 107? x 6.02 x 10? J/mol = 472 x 10? J/mol 
96 of light energy consumed 

430.53 x 10? 

Бре rper RE 100 91.296 
472 x10" 
(8): When dissolved in water, K;Cr;O; dissociates 
into K* and Сг; О? ions and FeSO, dissociates into 
Бе?" and SOZ" ions. The skeleton equation is : 
Fe?* + Cr,07- — Fe** + 2Cr** 
The balanced chemical equation is 
CrO2- + 6Fe?* + 14H* — 6Fe** + 2CP* + 7H,O 
From the balanced chemical equation, it is clear that 
1 mol K;Cr;O; = 6 mol FeSO, 
Formula weight of K,Cr,07=2 x 39+2 х 52 +7 x16 
= 294 g mol! 


Formula weight of FeSO, = 152 g mol! 
1 mol K,Cr,07 = 6 mol FeSO, 
1х 294 6 x 152 
6 x 152 g FeSO, require K,Cr,O7 = 294 g 
24.82 g of FeSO, will require K;Cr;,O; 


294 
s X 24.82 g = 8 g 
9. (2): In alkaline medium : 

2KMnO, + Н,О — 2КОН + 2MnO,+ 3[0] 

KI + 3[0] —> KIO; 

So, overall reaction is 

2KMnO, + KI + H,O —» 

2KOH + 2MnO, + KIO; 


10. (5): % age of nitrogen = (My, – МУ) 


14 1 
24 (вох ох) 14 6- 4) 
"028 10 10) 0.28 
14х1 
= =5% 
0.28 
11. (1): 


(i) The compound gives pone iodoform test 


22 || 

indicating the presence of CH;—C— group. 

(ii) It also gives positive Tollens’ test indicating the 
presence of -CHO group. 

(iii) The presence of one keto and one aldehydic 
group in the compound is indicated by its reaction 
with NH,OH forming a dioxime. 

(iv) Both keto as well as aldehydic group can 
be reduced to hydrocarbon (alkane) through 
Clemmenson reduction. 


NOH 
CH;- C- CH,CH,- CH-NOH 
Dioxime 
OH 
о | 


|| 
СНұ-С-СН,СН;-СНО 
Clanimanson asa 


CH,—(CH,)—CH, 


n-Pentane 
NaOH +1, 
ido > CHI, + + ОНС-СН,СН,СООМа 
test (yellow ppt.) 
(C;H O) 
Tollens' 9 


| 
reagent __> CH,—C—CH,CH,—COOH + Agl 


© 
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12. 


13. 


14. 


15. 


16. 


17. 


Ф 


Hence, the structure of the given compound is 
П 

CH,—C—CH,CH,—CHO 

The number of ketonic groups is 1. 
(20): The complex with formula МСІ;-4Н;О, with 
no molecule of hydration is [MCI,(HO),]Cl, so, 
one chlorine is ionisable. 

No. of equivalents of Ag* = No. of equivalents 


of CI in solution. 
1x V=200 x 0.1 = V=20 mL 


(6) : u 72.82 = {п(п+2) = n=2 


Since, Ni?* has two unpaired electrons so, its 
configuration will be 


3d 
ni" 


In weak field complexes, first the t, and e, levels are 
singly occupied and then the pairing of electrons in 
tog level takes place. Thus, there are 6 electrons in 
1, level. 


(2): 2Al + 2NaOH + 66,0 “> 
2Na[AKOH),] + ЗН, 
Sodium metaaluminate 

Al dissolves in dil. HCl and dil. H5SO, slowly 
liberating 3 moles Н; gas. 
2Al + 3H,SO, --> AL(SO,); + 3H; 
Hence, the ratio of volumes of H, evolved is 1 : 1. 
Sum of the ratio = 1 + 1 = 2. 
(8): Given, K, 21x 1074 

. pK, = -log (1 x 1074) = 4 

C=0.01M 

Since the solution contains a salt of weak acid and 
strong base, 


1 1 
. pHz7-*- pK, *—-logC 
P 2? a*3 5 


оте на йө (0.01)=9 +4.x( 2)=8 
2 ола ы 2 


pH of solution - 8. 
(4): (4n + 1) Neptunium series 


241 а. 
од Pu 


$ 2241 zi о. 
> “g5 AM > 


Хр— 
ipa 8 tU 
20 and 2f) particles are emitted. 


237 
93 


(a) : Total strength of all hydrogen bonds 

=30.8 - 14.4 = 16.4 kJ mol! 
There are six nearest neighbours, but each hydrogen 
bond involves 2 molecules. 
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“H 
TOR AgNO2 
ы oF #20, САОНА 


Effective neighbours = 3 


Hence, strength of H-bond = = =5.5kJ mol! 


CH; CH; 


Суз 


Syl condition Ë 
-O—N=O | and racemisation 
CH; 


ONO, + Enantiomer 
H 
‚ (с, d) :2CgH,CH,CH —0 202-20, 
oD 
Мур CH— CH;C4Hs 
O—CH 
The reactions occurs similarly with 
CsH;COCH(CH3)). 
(b): Alkenes undergo electrophilic addition 


20. 


2 


reactions. НОСІ on self-ionisation produces СІ" 
which attacks first. 
НОСІ + НОСІ — H,O + ОСГ + CI* 


(а, b, с, d) : Condensation polymers are formed by 
condensation of diols or diamines with dicarboxylic 
acids. Therefore, 


|| || 
X may be; —C— OR or - C- NH; or – С=М№ 
1 
-L- OR 228 CH, oH 


о 
| 
„м! ТЕ мн, Br,/NaOH , —NH; 


о 
| 
„бы NH, 2095 _ CH NH, 


—c=N EA, –снрмн; 
° ° 
6 d 
(а) H;CO—C—-(CH)),—C-OCHs 
[esa 
HO-H,C-(CH,),—CH,-OH 


| | 
ajo coi, - Lou 


Polyester 


|| 9 
H,N—C—(CH,),- C- NH; 
нына 


H3N — CH;- (CH3)4- CH; -NH; 


(b) 


NE 
Jolan -он 


Ројуапиде 
ji || 
H3N-C-(CH3)4- C- NH; 

[oven 


il | 
—(CH,),— C— OH 
.Ho—-C-(CH24- C—0H, 


Polyamide 


(c) 


HN (СН); - NH; 


(d N=C—(CH,),—-C=N EN > 
H;NCH;—(CH;),—CH;NH, 


| | 
HO— C—(CHj),— C— OH 


Polyamide 


BrCH;COOC;H; | (9) 


Q 
m 
Deer 3 C CHCH,COC)H; 
снусн,ос 

° 5 


9 
CHC П 
Е © а и -> CH,CCH,CH,COH 


CH,CCH,CH,COCH,CH, (eit ine 
Ethyl 4-oxopentanoate @) 


ай. 
23. (а, c, d) : 2KI + 2K,[Fe(CN),] 48504, 
2K,[Fe(CN)] +I, ..() 
L + KI — КІ, ~. (ii) 


(excess) (brownish-yellow filtrate) 


КИЕ (СМ) + ZnSO, —> K,Zn3[Fe(CN)¢]> 
White ppt. 


24. 


25. 


WB-JEE 


CHAPTERWISE EXPLORER 


• Chapterwise 


it www.mtg.in 
to buy online! 


КІ, + 2Na,$,0; —> NajS,0g + 2Nal + КІ 


Brownish- (Colourless solution) 


yellow filtrate 

(a) is correct as in reaction (i), Г (-1) is being 
oxidised to 1,(0) and Ее?* is being reduced to Fe?*. 

(b) is incorrect as white precipitate is of 
K,Zn3[Fe(CN)¢] ог Zn;[Fe(CN)g] 

(c) is correct as 

== ral, 


filtrate 
1› + starch — Blue colour 
(d) is correct as white precipitate of 


KoZn3[Fe(CN)g]; or Zn,[Fe(CN)¢] is soluble in 
NaOH as 
Zn[Fe(CN)¢] + 8NaOH —> 

2Na,[Zn(OH),] + Na4[Fe(CN)¢] 

Soluble 

(d): Zinc and lead in molten state are immiscible 
and form separate layers, zinc being lighter forms 
upper layer. Ag is soluble in both. 


2.3037. [Си] 
(a b) : (a) Ка = ы Ea EET та Р. 
2Ё [Ag*] 
° 2.303RT, 0.01 
Еш Б Een = lo; 2 
2F (0.1) 
Есеп – Ecen = 0 
š 2.03RT, (н?р 
b) Ед- Ел =-]ов—— 
(b) cell cell 2F g [212] 
_2303RT, (1x10? _ 
2F (0.01) 


CHAPTERWISE EXPLORER 
ENGINEERING 


• Chapterwise Theory as 


per Latest Syllabus 


e Categorywise Exercise as 


per Latest Exam Pattern 
Previous 
7 Years (2013-2019) 
Questions 


CHAPTERWISE EXPLORER 


ENGINEERING Physics 


Chemistry 


• 3 Model Test Papers with 


Detailed Solutions 
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26. 


27. 


29. 


30. 


© 


_ 2303RT, [н'] 
(с) Еш = Еш Б, 2Е og [Zn?*] 
-1ү2 
E 2.303RT log (1x10) T 
2F 1 
° 2303RT, [н+р 
(d) Ea т Ea Байы log 2+ 
2Е [Zn] 
2 
_2.303КТ be (0.01) 240) 
2Е (0.01) 
(9 : Оду == 2МОл„ 
Degree of dissociation, x= ——- or х= > =i 
At A,x=0 d 
D D 
FN 0 or at 
8RT 3RT 
(d): wf vs 
nM, 
_ 8 
nM, М, 


ЗЕТ _ 8КТ” 
nM, TM; 


(b): 


T >T 

28. (a, b, с, d) : (a) RJC—CR; + :CBr; 
КС CR; 

R,C=C=CR, «М ^ 5 


» 
r Br 
HCl 


єн; єн, CH, CH; 
t-BuOK 


CH4-CH—C-CH,; <——~— CH. WE Gs. 
Hofmann product ті a 


OH 
| 
(с) (сну у Снужсну-н As 
(CH;);N+H,C=CH—OH—CH,—CHO 
T CH, 
С 
(d њу: + || +:CH, —> 
[e 
сн, 


(b) (Сн));С-С(Сн;), 


сн; 


Past, O- —CH,—(CH,),—CH;-C=CH—~ “> a OCH, (CH,);-CH;-C=CH 


OCH,(CH,),CH,—C=C 
CH,CH)Br 
-OCH,(CH,),CH,—C=C—CH,CH, 
EtOH 


H, 


HO— CH,(CH,).— CH,—C=C—CH,CH, Tia” 


catalyst 


(a, c) : This is Hofmann bromamide degradation 
reaction. 

1 Di 
R—C—NH;* Br; —> R—C—NHBr + НВг 


| пе 
R—C—NHBr + OH. —> К—С—М—Вг + HO 


CHEMISTRY TODAY | AUGUST 20 


| CH4CH?Br 
CH,CH,—O—CH,— (CH,),— CH,- Cz CH 
(EtOH is helpful to 
protonate the acetylide if forms) 
Hp, Lindlar's catalyst 
CH,CH;OCH;- (CHj);- CH, H 
=< 
H^ уу <н 
HOCH,(CH,),CH _-CH,CH, 
>< 
(х) cis-Product 
о 
| ° ШЕР 
ви: * K* — R—C—N +КВг 
(Nitrene) 


боб == R-N=C=0 
ол 
R —N=C=0 + 2KOH —> RNH + КСО; 


31. (4): Acidic strength of oxides in a period increases 
from left to right. Thus, the order of acidic strength is 
АО; < SiO; < P0, < SO; 
CH;ONa 


< Na 


а | 
32. (b, d): >it + 


CH; CHOH 
odourless 
H3C 
[0] KMnO, 
e аш 
НООС +, ephthalic acid 


33. (b): In ВС, the state of hybridisation, 
=; (3+3+0-0) =3 ће, sp” 


So, the bond angle is 120°. 
The state of hybridisation in case of P, As and 
Bi is өр” and due to the presence of a lone pair 
on the central atom the bond angle is less than 
normal tetrahedral angle of 109°28’, ie, bond 
angle < 109°28’. Since the central atom (Р, As, Bi) 
belong to the same group, the bond angle of ЕСІ; 
decreases as we go down the group, i.e., from P to 
As to Bi, thus the correct order of bond angles is 
ВСІ; > PCl; > AsCl; > BiCls. 

34, (с): Isostructural compounds have same type of 
hybridisation. 
In NE,, N is sp? hybridised (3 b.p. + 1 Lp.) 
In NO3; N is sp? hybridised. 
In BF; ; B is sp? hybridised. 
In НО”; О is sp? hybridised. 
Thus, it can be concluded that NF; and H4O* are 
isostructural and ВЕ; and NO; are isostructural. 


wt 


Some of the best lessons are 
learnt from history! 
Introducing Chapterwise 

Solutions to JEE. 
Crack the past to see if you 
willlast. 


35. (b) 36. (d) 
37. (b): According to the figure, in the given time of 4 
hours (1 to 5) concentration of А falls from 0.5 to 
0.3 M, while in the same time concentration of B 
increases from 0.2 to 0.6 M. 
Decrease in concentration of À in 4 hours 
=0.5 - 0.3 = 0.2 M 
Increase in concentration of B in 4 hours 
=0.6-0.2=04M 
Thus, increase in concentration of B ina given time is 
twice the decrease in concentration of A. Thus n = 2. 


38. (b): к = BË _ (0.6) _ 


[A] 0.3 
39. (a): RC CE С-Н + CH; — Mgl —> 
CH,+R—C= C—Mg-I 
Number of moles of CH4 
= Number of moles of hydrocarbon 
112 _ _ 034 
22400 Molar mass 


С„Н„-›=68 => n= 


2M 


= Molar mass = 68 


68+2 _ 


Molecular formula of hydrocarbon, 
R—CzC — His C;Hg 
Hence, R = C3H; which may be propyl or isopropyl. 
40. (d): Number of moles of alcohol 
= Number of moles of CH4 


= жен = B => Мојаг mass = 88 
Molar mass 22400 
_ 88-18 _ 
=u 
Molecular formula of alcohol = C;H;,;OH 
oe 
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CONCEPT 
BOOSTER 


Hello everyone!!! In the present situation hope you all are fit & fine. Please take care of yourself and your i 
family members. Life is precious. Learning is also precious. Hence do not stop learning. Learning can never be 
stopped. Education is the oxygen of life. So dear students, at any condition keep learning and keep practicing. 


We are always beside you. Hence, in this issue | am presenting a super duper article which is unconventional 
yet very important. Hope you all will like it. 


FUSED AND BRIDGED POLICYCLIC SYSTEMS 


The general constitution of fused bicyclic hydrocarbon 


is given Ьу: 
/тен 

(СН)), | (СН,) „ 12 т> 0] 
Nee CH 


So, obviously the smallest member is : 
Bicyclo [1.1.0] butane i.e. «> ; here, | = m = 1. It is 
highly strained molecule and here the strain energy is 


278 kJ mol”! i.e. 66.5 kcal mol” and it is even greater 
than the sum of two separate cyclopropane rings. Each 
cyclopropane ring has a strain energy of 115 kJ mol! 
or 27.5 kcal mol !. 


If you take the next homologue of this series then that is : 
Bicyclo [2.1.0] pentane. It has lesser strain that is 
240 kJ mol! ог 57.3 kcal mol‘. Still this has also greater 
strain than the sum of the strains of cyclobutane which 
is 110 kJ тог ! or 26.3 kcal mol. 


It is observed that for the higher bicyclo [1.1.0] alkanes 
[n > 2], the total strain in the molecule is nearly equal to 
the sum of the strains of component rings. 


Geometrically, small rings are always fused in 
cis-orientation only. Small rings in these fused systems 
experience excess strain because extranuclear bonds 
are deviated and try to orient at smaller angles and 


*Arunava Sarkar 


additional angle strain is developed around the fused 
position. 

Trans-oriented bonds are geometrically not allowed 
to be formed as they are not allowed to form the loop 
required for small ring formation. 


Thermally stable cis and trans isomers are known in 
fused systems with medium rings. For example : 


оде. 


Bicyclo [3.3.0] octane Bicyclo [4.3.0] nonane — Bicyclo [4.4.0] 
or hydrindane decane or decalin. 


In these systems the trans-isomer is generally more 
stable than cis-isomer at ambient temperature. With 
rise in temperature, the thermodynamic stability of the 
cis-isomer increases. The less stability of the cis isomer 
is accounted for greater extent of bond opposition or 
gauche interaction around the fused position. 


BRIDGE BICYCLES 
General constitution here is : 


CH 
Bridged Bicycles : (CH,), (82 (CH,), (/2m2n>0) 


“сй 


т 


Smallest member here is : 


Bicyclo [1.1.1] pentane „ 3 5 


*Institute of Chemistry (IOC)- Asansol, Durgapur, Dhanbad, Burdwan, Kolkata, Jamshedpur, Bokaro, Patna 
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Strain energy here calculated to be around 250 to 
284 kJ mol! or 60 to 68 kcal тог. The distance 
between the transannular carbon atoms i.e., C and с; 
is from 1.84 А to 1.87 A. This value is the least distance 
ever observed between two non-bonded carbon atoms 
of any organic compound. 


Some other bridged bicyclic compounds are : 


(i) (ii) 
cu 


1,7, 7- "T methyl re [2.2.1] 


везао [2.2.1] ћергапе ћергапе ог Вогпапе 


ог Norbornane 
Observe Сагећшу!! 
In both the above systems, the space within the саре 
formed by 2, 3, 5 and 6 positions is called as the ENDO 
site whereas the space outward this cage is known as 
EXO site. So, for 2-Methyl norbornane we have the 
following two isomers : 


endo isomer 4 C 


exo isomer 


Similarly for m. Ба heptan-2-one we've 


ехо 


о 


епдо 


These аге diastereotopic faces. 

Now while a reaction has to take place i.e., a reagent 
has to attack, then the approach of the reagent from the 
endo site (sterically hindered) is discouraged by endo 
H atoms or any substituents at C-3, C-5 and C-6 where 
the approach from the exo site is obstructed by any 
substituent at C-7. Take the following examples : 


RMgX 
R 
О 
97-100% OMgx 
£ 
OMgX 
0-3% R 


But, ам, 
OMgX 


R 100% 


BREDT'S RULE 


Rigid structures frame of bridged bicycles with small 
rings exert a special feature in the geometry of the 
molecule. The cyclic frame at the bridgehead position 
is essentially restricted to cis geometry. 


Another feature is cleavage of polarisable bond at the 
bridgehead position during reaction to form either 
carbocation or carbanion intermediate is not possible. 
The enforced pyramidal geometry of carbocation at the 
bridgehead position deviates from its ideal triangular 
planar geometry and therefore the potential energy 
of such carbocations becomes very high. Take the 
following most popular examples : 
Мо Reaction ; 


о о 


Very hun (АС= єн 


CH,COONa 
CH,COOH 


CH COONG зСООМа 
CH,COOH 


Again, look at the ки comparative study : 


= EM --% - 
Me,C— Br 80% КОН —HjO Me,C—OH 


Br 


30% EOH-H;O^ EH: H,O = IN 
Br 
80% нае? H,O mi LY 
Br 
—_*:__, 
80% EtOH-H,O 
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Very fast 
Hydrolysis 
Br HO 
-13 -6 -2 
K, : K,:K,:K,=1:10 10 :10 


So far it was OK. But what is the problem in carbanion 
as carbanions have their ideal regular geometry as 
pyramidal geometry only? Actually, the negative charge 
at the bridgehead can't be dispersed by resonance even if 
there is any electron withdrawing group at the adjacent 
position. The non-bonding orbital on carbanion centre 
at the bridgehead position is now not parallel to the 
adjacent carbon atoms p-orbital. 


(Carbon atom of the electron withdrawing group). You 
can find support from the following example : 


H 
H LiN(CHMej), 
2 y 


p“ 6 


Most acidic 


Very Strange! Isn't it?? 


Li 


y H o 


+ (Me,CH),NH 
Expulsion of most acidic hydrogen did not take place 
here as it is at the bridgehead position. 


(Non-Parallel 
Orientation) 


) Resonance ЈГ 
Not Possible 


Take a different example now 


Br Base 
——F No reaction 


(Rather No elimination) 


So, we can find another restriction in the structural 
feature of bridged unsaturated system offered by Bredt's 
rule. The rule states that for steric reason it is not 


Ф 
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possible to get a double bond at the bridgehead position. 
From many other similar types of observations, Bredt 
concluded that in small bi- and polycyclic ring systems 
a normal or usual double bond can't be formed at the 
bridgehead, 

Now, a major question is, is there any way by which 
there can be stability in the bridgehead double bond ?? 
Yes it is!! 


STABILITY OF BREDT'S OLEFINS (FAWCETT'S RULE) 


Bridged bi- and polycyclic systems with a double 
bond at the bridgehead position are commonly called 
as Bredts olefins. Later on, an extensive review was 
given by Fawcett on Вгед 5 olefins and a generalised 
rule related to comparative stability of these systems 
was given. Suppose, there is a Bicyclo [l.m.n] system. 
Here, the sum, S = 1 + m + n is predicted as the decisive 
parameter to decide or assign relative stabilities of 
Bredt's olefins. Larger the sum, greater is the stability 
of the system. At what time, a minimum sum of 9 was 
taken to be the criterion for thermally stability Bredt's 
olefins. 


However, later on Bredt’s olefin with a smaller value of 
S(=7) was synthesised and isolated. Check the following 
popular comparative study : 


+ - 
NMe,OH 
p °з е) + Me,N + H,O 


[3.3.1] system (application of sum 
3+3+1=7 Rule is successful here) 


+ - 
жа. ~ Риме, + MeOH 


[3.2.1] system (Application of sum rule 
3+2+1=6 is a big failure here) 
But remember that the sum S = ] + m + n cannot be the 
only essential criterion to determine stability. Take the 
following three compounds : 


WY ev 


(A) (B) (C) 
[In all cases sum $ will be same] 
Here A is more stable than B and remember that C is 
thermally so unstable that it cannot even be isolated. 
Actually, trans geometrical requirement of the cyclic 
frame in these Bredts olefins is more important than 


the sum rule. From different observations, it has been То have a crystal clear idea, see this : 
established that the smallest cycloalkene that can adopt 
a trans geometry of the olefinic bond is cyclooctene. So, 
to accomodate the double bond in trans geometry the 
no. of ring atoms should be 8 at least. Further, a ring Р Q e 
of small size with exocyclic double bound suffers less 

angle strain but a ring of small size with endocyclic CO trans-Cyclo 

double bond induces greater angle strain as two olefinic octane 

sp’-hybrid carbon atoms reduce their normal valence 

angles of 120° to the requisite angle of small ring. 


Isomer| S=l+m+n No. of ring atoms of the No. of ring atoms of the No. of ring atoms of the 
component ring with trans component ring with cis component ring with the 


geometry of C=C (W) geometry of C=C (X) exocyclic C=C (I) 
Р | 8 | 9 | 5 | 8 
| 8 | 9 | 8 | 5 
R | 8 | 8 | 5 | 9 


According to condition W, R is least stable. P is less stable than О because condition X is smaller їп P than О. 
Overall stability order : R > P > Q. 
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Electrochemistry| Chemical Kinetics | 
Surface Chemistry 


Electrochemis 


% The study of production of electricity from energy (like NaOH, Cl; Fo), batteries and cells used in 
released during spontaneous chemical reactions various instruments and the sensory signals sent to 
and the use of electrical energy to bring about non- brain through the cells and vice versa and also the 
spontaneous chemical transformations. communication among different cells are based on 

V» The commercial production of a number of electrochemical phenomena. 


metals (like Na, Mg, Ca and AI) and chemicals 


Conbuctance iN ELECTROLYTIC SOLUTIONS 


itum 
Conductance (G) = = = — 
(22 R pl Equivalent conductivity (Аш) = K x V = K x 1000 


It increases with dilution as more 


It increases with dilution due to increase in volume (V). 


о = number of ions are produced. 

о 5 

HET 

59 

E = O O O O 

HE 

59 

9% І 1000 
S Conductivity (к) =G ~ Molar conductivity (A) = K x V = K x ET 

a 


It decreases with dilution as number It increases with dilution due to increase in 


; 3 
of ions per cm” decreases. 
р volume (У). 
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Variation оғ Morar Conpuctivity with 
CONCENTRATION 
Чу For a strong electrolyte, A,, increases slowly with 


dilution which is shown by Debye-Huckel Onsager 
equation as follows : 


Ag = A - Ave 


° 
(KCl) 


Strong electrolyte 
ii like KCI 
AV x 
Weak electrolyte like 
CH3COOH 


Jp 


Here, A5, = Molar conductivity at infinite dilution 
(Limiting molar conductivity) 
А„ = Molar conductivity at V-dilution 
A = Constant which depends upon nature of 
solvent and temperature 
c = Concentration 


Коніяливсн”5 Law 


V» Equivalent conductivity at infinite dilution 
Ага = А айоп + Manion 
V» Molar conductivity at infinite dilution, 
Аў, for А,В, = хАЗ + уд? 
% It helps in calculation of molar conductivity (A‘,,), 


degree of dissociation (0) and dissociation constant 
(K,) of weak electrolytes. 


AT co? 
= т, 
a= ће К; - 
s о 


{For reaction, AB = A* +В} 


Types or СЕШ5 


Electrolytic cell Electrochemical cell 


(Converts electrical energy (Converts chemical energy 
into chemical energy) into electrical energy) 
Anode — +ve (Oxidation) Anode — -ve (Oxidation) 
Cathode — -ve (Reduction) Cathode — +уе (Reduction) 


CELL Ротентілі ов EMF or a CELL 


% Е? е = Ғо (аподе) + Е? еа (саћоде) 


% Есеп = Ered (cathode) ^ Era (anode) 
= Етем - El 


% сей = Ex (anode) 7 Eox (cathode) 
Nernst Equation 


Š> Бог electrode reaction, 


М а) + ne —> Мз 


о 2.303КТ | 1 


Е Е 


мм 


E 0.0591, 
См" ум n АЛТ 


% For electrochemical reaction, 
aA + bB — cC + ар 
2303RT |, [CY [D 


Есы = Есе! — 
са! = "cal nF Š AFIBP 


мм“ pF ов MED 


where, ЕФ = Егаћоде — E&node and concentrations 


of pure solids are taken as unity. 
V» Equilibrium constant from Nernst equation, 
At equilibrium, Есе = 0 thus, 


2.303RT 
Eee = — og K. at 298 K 
n 


Farapay’s Laws or ELECTROLYSIS 


Faraday’s first law of electrolysis, 

w=ZxIxt 

Ед. wt. of substance 
96500 


where Z = 


Faraday’s second law of electrolysis, 
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s Working of Lithium-ion batteries! 

S TS In a rechargeable lithium-ion, the positive electrode is typically made 
from a chemical compound called lithium-cobalt oxide (LiCoO;) or, 

in newer batteries, from lithium iron phosphate (LiFePO,). The negative electrode is generally made from 


carbon (graphite) and the electrolyte varies from one type of battery to another. When the battery is charging 
up, the lithium-cobalt oxide, positive electrode gives up some of its lithium ions, which move through the 
electrolyte to the negative, graphite electrode and remain there. Тһе battery takes in and stores energy during 
this process. When the battery is discharging, the lithium ions move back across the electrolyte to the positive 
electrode, producing the energy that powers the battery. In both cases, electrons flow in the opposite direction 


to the ions around the outer circuit. 
Chemical Kinetics 


V» The branch of chemistry which deals with the study factors affecting the rates of the reactions and the 
of the speeds or the rates of chemical reactions, the mechanism by which the reactions proceed. 


Rate оғ Chemical Reaction 


A Rate of reaction = ES = NER Instantaneous rate — ELM - 2E] 
ii At At dt d 
gi 

š 

3 

š A[A] A[B] 

5 Average rate of reaction = ——— = + —— 

m= At At 


Factors AFFECTING RATE OF REACTION 


Size of solid reactant decreases, rate of reaction increases. Rate of reaction œ Temperature 


А positive catalyst increases while 
negative catalyst decreases the rate of 
> reaction by altering the reaction pathway 


Rate of reaction ос 


Gaseous state > Liquid state > Solid state Š 
Concentration of 


Decreasing rate of reaction reactant быр: 
and activation energy. 


Types oF REACTIONS 


V» Elementary reactions : Single step reaction with no detectable intermediate. 


V» Complex reaction : Involves more than one elementary reactions. 


D CHEMISTRY TODAY | AUGUST 20 


Mo tecutarity AND ORDER or A REACTION 


% Molecularity of a reaction : It is the total number 
of species taking part in an elementary reaction and 
its value is a whole number only. 


V» Order of a reaction : It is the sum of the powers 
of the concentration terms of reacting species in 
the rate law expression and its value may be zero, 
fractional or an integer. 


ВАТЕ Law, INTEGRATED ВАТЕ Law, НАЈЕ-ЦЕЕ, Unit or Rate Constant АМО GRAPH FOR THE REACTIONS 


or DIFFERENT ORDERS 


Order Rate law Integrated rate law 


A= -kt + [Alo 
[А], = -kt + In [А% 


0 Rate - k[A]° 
1 Rate = k[A]! 


ty = [A]o/2k 
ћ = 0.693/k 57! 


Half-life Unit of rate Graph 
| constant | 
mol L`! 5! [A] vs 5 slope = -К 


[А] vs t; slope = -k 


2 Rae=k[A [А], = kt + [A] tjj = ИК [Alo Lmol s 1/[A] vs t; slope = k 
" Ж 1 [B]o[A] 12-1 = 
2 Rate = К[А] [B] к= Тарр ^ LAB] - L тог s 1/[A] vs t; slope = k 
1 1 2"! =] iki i T k 
- n = у-н - vs 5 slope = 
п  Rate=k[A (n-1)kt = "zi TAS wana part (molL ) "s [A]! р 


ARRHENIUS EQUATION 


ыш Е 
% Ке де ЕТ ог Јорк =logA-——4— 
2.308RT 


% Fora reaction, at two different temperatures 


бошон THEORY 


% Reactions occur only when molecules collide with 
appropriate orientation and sufficient energy (E > Ер). 


Rate = PZ две PT where, Р = probability or steric 


collision, molecules must be properly oriented and 
Zap = collision frequency (i.e., the no. of collisions 
per second per unit volume of the reaction mixture) 
of reactants, A and B. 


k,_ E, ЕН 


қ 23038| TT, 


| factor which takes into account the fact that in а 


where, Кү and k, are the values of rate constant at 
temperatures T and Т; respectively. 


Pharmacokinetic Parameters of Elimination 
Pharmacokinetic studies the manner and speed with which drugs and 
their metabolites are eliminated by the various excretory organs. 
Zero-order elimination kinetics : "Elimination of a constant quantity per 
unit time of the drug quantity present in the organism" The elimination is 
independent of the drug concentration in the body. 

First order elimination kinetics : "Elimination of a constant fraction per 
unit time of the drug quantity present in the organism. The elimination 
is proportional to the drug concentration" 9596 of the drugs in use at 
therapeutic concentrations are eliminated by first order elimination 
kinetics. A few substances are eliminated by zero-order elimination 
kinetics, because their elimination process is saturated. Examples are 
ethanol, phenytoin, salicylates, cisplatin, fluxetin, omeprazol. 
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Surface Chemistry 


Absorption 


V» Adsorption is the phenomenon of existence of higher concentration of any particular component (adsorbate) at 
the surface of liquid or solid phase (adsorbent) than in the bulk. 


Чу Physisorption and Chemisorption 


Physisorption Chemisorption 


Molecules are held by weak 
van der Waals’ forces and it is 
reversible in nature. 


More easily liquefiable gases 
are adsorbed readily. 


Enthalpy of adsorption is low 
(20 - 40 kJ mol!) 


Low temperature and large 
surface area are favourable. 


Forms multimolecular layer. 


weeee 


Absorption 150ТНЕВМ5 


Чу Freundlich adsorption isotherm : 


© 


It is the plot 


x (mass of adsorbent) 
—— .—. vs pressure at constant 
m (mass of adsorbate) 


temperature. 


> 


x 
For low pressure, — œ p 
m 


For high pressure, ~ се p? 
m 


уп 


For intermediate pressure, == p (п>1) 
т 


ізі = lesbia igp 
т п 
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Molecules are held Ьу 
chemical bonds and it is 
irreversible in nature. 


Gases which can react 
with the adsorbent show 
chemisorption. 


Enthalpy of adsorption 15 
high (80 - 240 kJ mol!) 


High temperature and large 
surface area are favourable. 


Forms unimolecular layer. 


Saturation 
pressure, p, 


Pressure log(p) 


V» Langmuir adsorption isotherm : Applicable for 


monolayer adsorption, x _ D where, a and b 
т 1+bp 


are constants whose values depend upon the nature 
of the gas adsorbed, nature of the adsorbent and 
temperature. 


the reactants and the catalyst are in different 
phases. 

V» Enzyme catalysis : Process of catalysing all 
biological reactions by special catalyst called 
enzymes (or biochemical catalysts). Chemically, all 
enzymes are globular proteins. 


Catatysis enzyme changes 
shape slightly as 
% Catalysis is the process of enhancing the rate of substrate enters products 
š Ра active site, making > 
a reaction by a catalyst. The ability of catalysts to ww substrate the site more precise 
catalyse а particular reaction only is called selectivity active site y t 
of catalysts. 
з | un > 9 7)» 
> Homogeneous catalysis : The process in which 
4 enzyme 
the reactants and the catalyst are in the same enzyme + substrate enzyme enzyme enzyme + products 
phase. entering active site substrate product leaving active site 
complex complex 


» Heterogeneous catalysis : The process in which 


Сошо105, TRUE SOLUTIONS AND SUSPENSIONS 


• Size of particles is < 1 nm. * Size of particles is 1 - 1000 nm. 
• Separation is possible with 
parchment membrane. 


Suspensions 


• Size of particles is > 1000 nm. 


• Separation can be done even 
with filter paper. 


• Separation is not possible by filter 
paper or parchment membrane. 
• It is transparent and homogenous. 


5 


° It is transluscent and heterogenous. | |* It is opaque and heterogenous. 


Multimolecular colloids 


Colloidal particles are aggregates of molecules e.g., 
Sg; gold etc. 


Macromolecular colloids 


Colloidal particles are macromolecules e.g., starch, 
cellulose, protein, etc. 


Associated colloids (Micelles) 


Ions aggregate to form micelles. e.g, soaps and 
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detergents. 


Lyophobic colloids 


Irreversible 
sols, not stable 


Lyophilic colloids 


Reversible sols, 
quite stable 


Properties of Colloids 


\) Colligative properties - Values are very low due 


to aggregation. 


particles that stabilise colloidal sols. 


? Brownian movement - Zig-zag movement of 


С) Electrophoresis - Movement of colloidal 
particles towards opposite charged 
electrode under the influence of electric 
field. Different colloidal particles have 
different mobilities using this property 
mixture of colloids can be separated. 


О Tyndall effect - Scattering of light by 
colloidal particles. 


С) Electrical properties - All dispersed 
particles of sol have same charge so, 
they repel each other and stabilise 
colloidal sol. 


() Coagulation - Precipitation of 
colloidal sol by the addition of 
electrolyte. 


Protective Power AND Coacutatinc Power 


% Gold number is the minimum mass (in milligrams) 
of the protective colloid which must be added to 
10 mL of a standard red gold sol to prevent the 


phase and dispersion medium are liquids is called 

emulsion. 

> Oil in water type : Oil is dispersed phase and 
water is dispersion medium e.g, milk, body 
lotion, etc. 


coagulation when 1 mL of 10% solution of NaCl is 


added to it. 
1 


E 


Protective power ос 


the electrolyte, faster is 
(Hardy-Schulze Rule). 
> Носсшайоп value ос 


Emursions 


V» Colloidal system is which both the dispersed 


Gold number 
V5 Greater the valency of coagulating ion of 
the coagulation 


1 
Coagulating power 


» Water in oil type : Water is dispersed phase 
and oil is dispersion medium e.g., butter, cold 
cream, etc. 

» Emulsification Process of making an 
emulsion. 

> Emulsifying agent : Used to stabilize the 
emulsion e.g., soaps and detergents. 

» Demulsification Separating the two 


components of an emulsion. Methods used are 


boiling, freezing, changing pH. 
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Applications of Surface Chemistry 
Тһе Nobel Prize in Chemistry for 2007 was awarded to Gerhard Ertl 
for his studies of chemical processes in solid surfaces. Surface chemistry, 
a science that is really important for the chemical industry. It improves 
understanding of a variety of processes, including iron rusting, fuel cells 
functioning and working of the catalysts in our cars. Chemical reactions 
on catalytic surfaces are really important for a lot of industrial operations, 
inducing the production of artificial fertilizers. Surface chemistry can 
even provide explanation of the ozone layer destruction, with vital steps 
in the reaction taking place on the surfaces of small crystals of ice in 
the stratosphere. The semiconductor industry also greatly depends on 
knowledge of surface chemistry. 


pP WRAP vp! 


The quantity of electricity required to liberate 
112 cm? of hydrogen at STP from acidified water is 
(a) 0.1 faraday (b) 96500 coulomb 

(c) 965 coulomb (d) 10 faraday. 


Addition of lyophilic sols. to lyophobic colloid, forms 
(a) a protective film around the dispersed phase 
(b) a protective film around the dispersion medium 
(c) an aerosol 

(d) true solution. 

For the following electrochemical cell at 298 K, 

Pto Hagy (1 bar) а ( T МОМ ад Mag lPto 


[Маду] 
Есе = 0.092 V when ШІ 


ме =10* 
Mag] 
Given : E? д, уз, = 0.151 V; 2.303 ы =0.059 У 
The value of x is 
(a) -2 (b) -1 
(c) 1 (d) 2 (JEE Advanced 2016) 


The coagulation of 10 mL of a colloidal sol of gold 
is completely prevented by addition of 0.25 g of a 
substance X to it before adding 1 mL of 10% NaCl 
solution. The gold number of X is 

(a) 25 (b) 0.25 

(c) 2.5 (d) 250 


A cell is containing two H electrodes. The negative 
electrode is in contact with a solution of 10° М 
H* ions. The e.m.f. of the cell is 0.118 V at 25°C. 
What is the [H*] at positive electrode? 

(а) 10 M (b) 10 °M 

(c) 102 M (d) 10 M 


The addition of a catalyst during а chemical reaction 
alters which of the following quantities? 
(a) Enthalpy (b) Activation energy 
(c) Entropy (d) Internal energy 
(NEET 2016) 


Faraday’s laws of electrolysis will fail when 
(a) temperature is increased 

(b) inert electrodes are used 

(c) a mixture of electrolytes is used 

(d) in none of these cases. 


8. 


13. 


Given that the standard potentials (E°) of Cu?*/Cu 
and Cu*/Cu are 0.34 V and 0.522 V respectively, the 
E? of Cu?*/Cu* is 


(a) -0.182 V (b) + 0.158 V 
(c) -0.158 V (d) 0.182 V. 
(JEE Main 2020) 


Bleeding is stopped by the application of ferric 

chloride. This is because 

(a) the blood starts flowing in the opposite 
direction 

(b) the blood reacts and a solid is formed which 
seals the blood vessel 

(c) the blood is coagulated and the blood vessels 
are sealed 

(d) the ferric chloride seals the blood vessel. 


. Which property of colloidal solution is independent 


of charge on the colloidal particles? 

(a) Electro-osmosis (b) Tyndall effect 

(c) Coagulation (d) Electrophoresis 
(AIPMT 2015) 


. For the elementary reaction M — М, the rate of 


disappearance of M increases by a factor of 8 upon 
doubling the concentration of M. The order of the 
reaction with respect to M is 
(a) 4 (b) 3 
(c) 2 (d) 1 (JEE Advanced 2014) 


. A hypothetical reaction, А; + В; —> 2AB follows 


the mechanism as given below; 
A= A+A 
А +В, ә АВ +B ..... (slow) 
A+B—>AB........ (fast) 

The order of the overall reaction is 
(a) 2 (b) 1 


(c) ıl (d) zero. 


Higher order (>3) reactions are rare due to 

(a) shifting of equilibrium towards reactants due to 
elastic collisions 

(b) loss of active species on collision 

(c) low probability of simultaneous collision of all 
the reacting species 
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14. 


15. 


16. 


17. 


18. 


Ф 


(d) increase in entropy and activation energy as 
more molecules are involved. 
(JEE Main 2015) 


Which one of the following characteristics is 
associated with adsorption? 

(a) AG and AH are negative but AS is positive. 

(b) AG and AS are negative but AH is positive. 

(c) AG is negative but AH and AS are positive. 

(d) AG, AH and AS all are negative. (NEET 2016) 


A student made the following observations in the 

laboratory : 

(i) Clean copper metal did not react with 1 molar 
Pb(NO3), solution. 

(ii) Clean lead metal dissolved in a 1 molar AgNO; 
solution and crystals of Ag metal appeared. 
(iii) Clean silver metal did not react with 1 molar 

Cu(NO3), solution. 


The order of decreasing reducing character of the 
three metals is 
(a) Cu, Pb, Ag 
(c) Pb, Cu, Ag 
For the reaction, 
Ни + 2NO(y — Not + 206) 

the observed rate expression is, rate = kr [NO]? 
[H3]. The rate expression for the reverse reaction is 


(b) Cu, Ag, Pb 
(d) Pb, Ag, Cu 


(a) БХ ЈЊОЈ н] (b) к) [H20] 
(с) kN; [HO]? (а) ky [Np] [H,0]*/[NO] 
(JEE Main 2020) 


A first order reaction has a rate constant of 
2.303 x 10757, The time required for 40 g of this 
reactant to reduce to 10 g will be 

[Given that logio 2 = 0.3010] 


(а) 230.35 (b) 301$ 
(с) 2000$ (d) 602s 
(Odisha NEET 2019) 


Given below are the half-cell reactions : 
Mn? + 2е7 —» Mn; E° = - 1.18 V 
2(Mn** + e —» Mn?) E° = + 151 V 
The E? for 3Mn?* —> Mn + 2Mn** will be 
(а) - 0.33 V; the reaction will occur 
(b) - 2.69 V; the reaction will not occur 
(c) - 2.69 V; the reaction will occur 
(d) - 0.33 V; the reaction will not occur. 
(JEE Main 2014) 
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19. 


20. 


21. 


22. 


23. 


24. 


For the reaction, 
[Cu(NH),]^* + H,O == [Cu(NH;)3H,O}** + NH, 
the net rate of reaction at any time is given Бу: 
Net rate = 2.0 x 107" [[Cu(NH3)4]?*] - 

3.0 x 10° [[Cu(NH3)3H,0]?*][NHs] 
Then correct statement is (are) 
(a) rate constant for forward reaction = 2 x 1074 
(b) rate constant for backward reaction = 3 x 10? 
(c) equilibrium constant for the reaction 

= 6.6 x 10719 

(d) all of these. 


The pressure of H, required to make the potential of 
H»-electrode zero in pure water at 298 K is 

(a) 1079 atm (b) 107 atm 

(c) 107 atm (d) 107? atm (NEET 2016) 


A galvanic cell is constructed as follows. A half-cell 
consists of a platinum wire immersed in a solution 
containing 1.0 M of Sn^* and 1.0 M of Sn**, and 
another half-cell has a thallium rod immersed in a 
1.0 M solution of TI*. 

Given : Sng) +2е —> Snag Е° = +0.13 V 
and Tliug) +e ә ТІ; E? = -0.34 V, 
What is the cell voltage if the TI* concentration is 
increased tenfold? 


(a) 0.411 V (b) 4.101 V 
(c) 0.492 V (d) 0.222 V 
The equivalent conductance of NaCl at 


concentration C and at infinite dilution are Ac and 
A... respectively. The correct relationship between 
Ac апа A, is given as (where, the constant В is 
positive) 

(а) Ас 2X, +(B)VC (b) Ac = А +(В)С 


() Àc-X,-(B)C (d) Ac =A. -(B)NC 
(JEE Main 2014) 


In a second order reaction, when the concentration 
of both the reactants are equal, the reaction is 
completed 2096 in 500 s. How long would it take for 
the reaction to go to 60% completion? 

(a) 3000 s (b) 5000 s 

(c) 1000 s (d) 2000s 


When 0.1 mol МпО is oxidised the quantity of 
electricity required to completely oxidise МпО2 is 

(а) 69500 С (b) 2 x 96500 С 

(с) 9650 С (d) 96.50 C (АТРМТ 2014) 


25. 


26. 


27. 


28. 


29. 


30. 


Resistance of 0.2 M solution of an electrolyte is 
50 Q. The specific conductance of the solution is 
1.4 S m !, The resistance of 0.5 M solution of the 
same electrolyte is 280 О. The molar conductivity of 
0.5 M solution of the electrolyte in S m? mol! is 


(a) 5 x 102 (b) 5x 10* 
(c) 5x 10? (d) 5x 10° 

(JEE Main 2014) 
Consider the following reactions at 300 K. 


А — B (uncatalysed reaction) 


A ашу У В (catalysed reaction) 

The activation energy is lowered by 8.314 kJ mol”! 
for the catalysed reaction. The rate of this reaction is 
(a) 15 times (b) 38 times 

(c) 22 times (d) 28 times. 


On which of the following properties does the 
coagulating power of an ion depend? 
(a) The magnitude of the charge on the ion alone 
(b) Size of the ion alone 
(c) Both magnitude and sign of the charge on the 
ion 

(d) The sign of charge on the ion alone 

(NEET 2018) 


A graph plotted between log 
tso vs log concentration 
is a straight line. What 
conclusion can you draw 
from this graph? 


log 150% 


loga 


1 1 
(а) n=1; tp = — (b) n22;t5- — 
xxa a 


(c) n=1; рр = M (d) None of these 


According to Langmuir adsorption isotherm the 
amount of gas adsorbed at very high pressure 

(a) reaches a constant limiting value 

(b) goes on increasing with pressure 

(c) goes on decreasing with pressure 

(d) increases first and decreases later with pressure. 


Which of the following is correct? 
(a) Total collision rate ос mean speed ос 
absolute temperature 


1 
(b) Total collision rate ос ———————. ос 
mean speed 


1 
absolute temperature 


(с) Total collision rate ос mean speed ос 
(absolute temperature)!” 2 


(d) Total collision rate < (mean speed) ос 
(absolute temperature)? 


SOLUTIONS 


1; 


(c) : HO —> 2H* + о” 
At cathode : 2H* + 2e — Н, 
22,400 cm? of H, is released from = 2 x 96500 С 
112 cm? of H; is released from 
_ 2x96500 
22 22400 


х112 =965 С 


(а) 
(d): At anode: Ну) => 2H" (aq) *2e 
At cathode : М“ aa) +26 -» M” aa) 


+ 2+ + 
Hyg + М“ (aq) МУ (ag) + 2Н ад) 


0.059, [мМ“ [н?р 
Ecen = Eat = 7; 1% тие] - 
Еге " 0.059, | 39 
0.092 = (Ene -E+ ul log(10*[H* P) 
0.059 


0.092 = (0.151 – 0) – log (10*x1?) 


0.092 = 0.151 – 0.0295 log 10* 
0.0295 log 10*= 0.151 - 0.092 


10*-Antilog2 = 10°“. x=2 
(d): 0.25 g = 250 mg 


(a): At anode: Н — H* + ег 
At cathode: H* +e —»H 


Given that, Е.а = 0.118 V; [H*]anode = 107° M. 
Etaiu*i) = 6n = 1 
° Я н? 
Weknow, Қас Еа 2300 959 tog | _ Janode 
[H Icathode 
-6 
0.118= 0- 2959), 20 
Í [H ]cathode 
-6 106 
ог юв —— = 22 —X = 107 
ІН” Icathode [Н cathode 
1076 


ог — [H"]cathode = me 10*M 


(b): A catalyst provides an alternate path to the 
reaction which has lower activation energy. 
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Ф 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


Ф 


(9) 
(b): Cu2* + е —> Cut; 
AG, =-nFE} = -1 x Fx Ер 
Cut + € —— Cu; AG; = -1 x Fx 0.522 
Си + 2e° —— Си; AG; = -2 x Fx 0.34 
Now, AG; = AG, + AG; 
-2 x Fx 0.34 = -FEj -0.522F 
Ej = +0.158 У 
(с): Fe** ion coagulates negative sol particles of 
blood and seals the cut. 


(b): Tyndall effect is scattering of light by colloidal 
particles which is independent of charge on them. 


(b: MON 
r = k[M]* 00) 
8r = k[2M]* (ii) 
On dividing eqn. (ii) by (i), we get 
8 = (2)* => (2)? =(2)* = x=3 
(с): For slow step, 
r = k[A][B;] 
anit Ke [A][A] or [A] = КА] 2 
[А] 

Thus, r= k- КАДА ЈУ [B] 

= k[A] IB] (Sk KI) 


"E: 
Hence, order is 2 


(c) : The reactions of higher order are very rare 
because of the less chances of the molecules to 
come together simultaneously and collide. 


(d): Asthemoleculesoftheadsorbateare held on the 
surface of the solid adsorbent, entropy decreases i.e., 
AS = -ve. 

As AG = AH - TAS 

For the adsorption to occur, AG - -ve and it is 
possible only if AH = -ve. 

(c) : From observations (i), (ii) and (iii), reducing 
character of metals are Pb » Cu, Pb » Ag and 
Cu > Ag. Hence, for the three metals it is Pb > Cu 
> Ag. 

(a) : For the reaction, 

29,6 + 2NO( > Му + 200) 

Rate = k[NO]" [H] 

Thus, 2 NO and 1 Н, get reacted and ІН; will be 
left on the reactant side so, the rate for the reverse 
reaction will be 
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20. 


21. 


k,[N,][H,O] 
Rate = EAEOI 
[H5] 
2.303 A 
- (d): For a first order reaction, k = ——— log e 
t 
2.303 x10” = 2305; 29, 
t 10 
1 2 2 2 
t-——log2^ =——log2 ---- X0.3010 = 602 s 
10° 5 10? 8“ 10? 
. (b): Overall reaction : 
Mn? + 2€ —> Mn; E = -1.18 V 


2Мп2* —> 2Mn** «26; E = -1.51V 

3Mn?* —> Mn +2Mn**; E? = - 1.18 + (- 1.51) 
= -2.69V 

As E° is negative, the reaction will not occur. 


. (d): Net rate of reaction = rate of forward reaction 


- rate of backward reaction 

= Kjreactant] - Ky[product] 

On comparing this relation with given equation, we 
get, Ку= 2.0 x 1074, Ky = 3.0 x 10° 


Ky 
Also, K, = — at equilibrium 
Kp 
4 
беен 
3x10 


(c) : pH = 7 for water. 
-log[H*] 2 7 = [H*] = 107 
2H (aq) + 2€ —> Hg) 
o 0.0591 Рн, 
Есі = Eten 2 og [H* Ë 


Рн, = 
(а) : The cell is represented as 
Tl, | TI (1.0 M) || Sn**(1.0 М), Sn^*(1.0 M) | Pt 
The cell reactionis (Tl, —> Т +e )x2 

Sn** + 2е- —> Sn?* 
Overall reaction : 211 ;) + Sn** —> 2TI* + Sn?* 
0.0592.  [TI* P[Sn?*] 

Е= (Еран En a = ор = — 

(E’pight ~ тен) 2 mc 
= 0.47 V – 0.0296 log (10)? 

[`.` Tl concentration increases tenfold] 

= 0.47 – 0.0592 = 0.411 V 


22. 


23. 


24. 


25. 


(d): According to Debye—Hiickel’s theory, for a 
strong electrolyte (like NaCl), 


Ac = eo -(BNC 


(a) : In first case, 
Given that, t = 500 s; a = 100 


80 
а – х = 80% of 100 = 100 x — = 80 
100 


For second order reaction, k = L, TR UNE 
txa а-х 
1 20 =ë 
= — = bx. 10 
500х100 80 
In second case, а = 100 
40 
а – x= 4096 of 100 = 100 x — =40 
100 
1 х 1 60 


t= = 


= . = 30005 
Кха а-х 


х 
5x10 9 х100 40 


(c) : The oxidation reaction is 


+6 +7 
МпО —> MnO}; +e 
0.1 mol 0.1 mol 


Q=0.1 x F=0.1 x 96500 C = 9650 C 
(b): Case I: C=0.2 M, К= 509, к= 1.45 m`! 


ied uL apache. 
A'R A'50 

EN ll14x50-70 m" 
A 


Case II : 1.7 m^, C=0.5 М, R = 280 О, 


ПИРА) 
рое ВА 
сы ыз 

р 280 


Now, А,-кх 1000 
C 
If molarity is in mol ІСІ then 
к(Ѕ тг! 
Ay, (Sm? mol!) = Sm) ___.. 
1000 L m? x Molarity (mol r2 


0.255 т“! 


== = 5 x 10775 m? mol! 
1000 L та 3 x0.5 mol L` 


26. 


27 


28. 


29. 


30. 


. (c): According to 


ика 
(d): = Ае RT (i) 
Еа 
Kear = Ae RT (8) 
From (i) and (ii) 
fuct ELE 
Kex e КТ 4 
SEM uS 
Ka e RT 
-831440 
= e 8314300 
ог Ка ES e 33 _ 28 
Kuncat 


Hardy-Schulze rule, the 
coagulating power of an electrolyte depends on 
both magnitude and sign of the charge of the 
effective ion or electrolyte. 
(с) : tjj; ec (a)€ =D or ћр = 2° (а) I» 

log tın = log 2 + (1 - n)(log a) 
It is straight line equation and hence, 
slope=1-n=0 => п=1 
0.693 


and for 1“ order reaction, |, = 
K 


(а): Langmuir adsorption isotherm is applicable for 
monolayer adsorption which fails at high pressure 
because the mass adsorbed reaches a constant value 
when the adsorbed surface is completely covered by 
a unimolecular layer of gases. 


ӨЙ 8ksT 
(c) : Collision rate (z) = N,N,Oqp | — — 
Ta 


8k,T 
Tap 


N, and № are number of molecules of ‘a’ and ‘b’. 


where, = mean speed 


Monthly Test Drive CLASS XI 
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~ Nomenclature o $ 
с. ар, 


for nomenclature of branched chain alkanes 


st of all, the longest carbon chain in the molecule is identified. 

e numbering is done in such a way that the branched carbon atoms 
the lowest possible numbers. 

the two substituents are found in equivalent positions, the lower 
mber is given to the one coming first in the alphabetical listing. 

iile writing the trivial names of substituents’ in alphabetical order, the 
fixes iso-and neo-are considered to be the part of the fundamental 
me of alkyl group. The prefixes sec- and tert- are not considered to be 
` part of the fundamental name. 


for nomenclature of organic compounds with functional groups 


e longest chain of carbon atoms containing the functional group is 
mbered in such a way that the functional group is attached at the 
bon atom possessing lowest possible number in the chain. 

the case of polyfunctional compounds, one of the functional groups 
chosen as the principal functional group and the compound is then 
med on that basis. 


e order of decreasing priority for some functional groups is : 


ООН, -S05H, -COOR (R = alkyl group), -COCI, -CONH;, > 


;N,- CHO, 2C20, -OH,-NH2,>C=C<-C = C- 


Structural 
erent compounds have same molecular isomerism or ü 5 
nula but different structural formula. constitutional 
npounds have different IUPAC name. ыы 
— ш ы 


GENERAL ORGANIC CHEMISTRY 


1 2_ 3 4 5 6 7 8 9 
СН;-СН-СН;-СН;-СН;-СН-СН;-СН;-СН; 
Џ I 
CH, CH,- CH; 
6-Ethyl-2-methylnonane 
CH(CH3); 

1 2 3 41 Б. © 7. 8 9 10 
ПО РЕН ОУН СК, CH; СН; Сн, 
CH; - CH - CH; - СН; 
5-sec-Butyl-4-isopropyldecane 


1 2 3 4 э 6 7 8 
CH;-CH>-CH-CH;-CH;-CH-CH>-CHs 
OH СН; 
6-Methyloctan-3-ol 


II 

СН;-С-СН,-СН;-СН;-СООН 

СИ 574 3:12 1 
5-Oxohexanoic acid 


Isomerism Ф) 


ӨНЕГЕ Уа пију ED ретин CH 3 • Different compounds have same molecular 
аиа оа "cH 3CH;CH;CH; & CH;CHCH; formula but different arrangement of atoms 
n-Butane Isobutane in space. 


Position : Difference in the position 
of the substituent atom/group or an => 
unsaturated linkage in the same C-chain. 


But-1-ene 


CH;- CH- CH,- CH;& 


Compounds have same IUPAC name. 


* Geometrical (cis-trans) : 
Molecules have identical 


Ring-chain : Difference in mode of CH,—-CH- CH; & E 2 atomic Samen but different 
linkage of C-atoms. Ргор-1-епе 2С — CH; geometries. 
Cyclopropane + 
Functional : Difference in the nature of CH,CH;OH &CH;—-O—CH; ам 28 a b 
functional group. р d Dimethyl ether ms = < b and b = < 
cis-form trans-form 


Metamerism : Difference in the nature 


( CH4- 0-C4H; & CH;-O-C;H 
of alkyl groups attached on either side * у 3 1 A 1 H&G Diethyl с š 
of the same functional group. 


—Keto-enol system : 


~ "1 


Tautomerism : Isomers exist in 
dynamic equilibrium. 


| 
-C-C- e-C-c- 


* Optical : Rotate the P 
plane polarised light. $= 6 -Q 
Contain an asymmetric | 


(chiral) carbon atom. Chiral carbon 


— | Fundamental Concepts in Organic Reaction Mechanism > 


„атеиста -POEET AE ESEE SURE TENERE TUUS 2 
Y= + ' 
' ' 
' Charged : 
H,0*, NO, МН}, АСО! 1 
— 1 
Fission of 1 
a covalent Neutral I 
bond BF;, Весђ, SO, >C = 0/ , 
Homolytic H 
fission descndbwpoH Heterolytic ' 
=) (Similar | Hn pnis fission Electrophiles ЕЗИ Ambi 
electronegativity) a iffi а Attacking р 
negativil (Different Positively charged 
` N. Pe gativity Et reagent Behave lil 
2C:X—9ZC4X electronegativity) or neutral electroph: 


Free radicals 


NA = ` + 
+X: TC reza 


[Carbocation] [Carbanion] 
(Electronegativity, (Electronegativity, 
C«X) C» X) 


Polarisation effect (permanent) 


Inductive effect : Inductive effect is an electronic effect due to 
polarisation of с bonds within the molecular ion. This is typically due 
to electronegativity difference. 
Electron-donating group (Y) exerts a positive inductive effect. 

е» (CH3)3C-, (CH3);CH-, СНҘСН,-, CH3- 
Electron-withdrawing group (X) exerts a negative inductive effect. 


„МЕ, NH, COOH, Е Cl, Br 


Mesomeric effect : Permanent polarisation of a group conjugated 
with a z-bond or a set of attached л-Бопа so that full +ve and -ve charge 
are developed in the molecule then the effect is known as mesomeric 
effect. 


CH, “Снхсн-сн- с —cH,-cH= -CH-CH-C-O 


Т —— а -. 


+М effect -М effect 
-OH, -OR, -NH; -CHO, -CO, -CN, -NO, 


Hyperconjugative effect (No-bond resonance) : It involves 
delocalisation of c-electrons of С-Н bond of an alkyl group directly 
attached to an atom of unsaturated system or to an atom with an 
unshared p-orbital. 


molecules having 
electron deficient 


Electronic 
displacement 


nucleo 

Nucleophiles 

Negatively charged 

or neutral molecules having 
electron rich atom with 

unshared electron pair. 


Charged 
H,OH,R,CN 
( Polarisability effect (temporary) ——— 


Inductomeric effect : Inductomeric effect is the tempo 
effect which enhances the inductive effect and it acco 


Neutral 
Кн, Н,б ROH, А; 


only in the presence of an attacking reagent. 


нб BSc-cl—+ Ho easi (ria CI HO- 
H^ í H 


In methyl chloride the -I effect of СІ is further incre: 
temporarily by the approach of hydroxyl ion. 


Electromeric effect : Electromeric effect refers 
a molecular polarizability effect occurring by 
intramolecular electron displacement characterized by 
substitution of one electron pair for another within 
same atomic octet of electrons. 


Positive electromei 
effect (+E effect) 
Negative electromeric > ж A +N — >Ç - 
effect (-E effect) attacking бу 


reagent) 


1500 "С 


(a) At less than 1500 °C Mg acts as reducing agent 
for SiO). 
(b) At more than 1500 °C Si acts as reducing agent 
for MgO. 
(c) Both (a) and (b) (d) None of these 
HBr 


peroxide’ (P) 
‚ Qe Do 
HBr 


(Q) 
P and Q are 
(a) position isomers 
(c) optical isomers 


(b) geometrical isomers 
(d) chain isomers. 

The unit cell length of NaCl is observed to be 
0.5627 nm by X-ray diffraction studies, the 
measured density of NaCl is 2.164 cm ^. Calculate 
96 of missing Ма” and СЇ ions. 

(a) 0.88296 (b) 0.92096 

(c) 0.77596 (d) 0.35196 
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4. 


If A, < P, the correct electronic configuration for d* 
system will be 

(a) 5 ео (b) thy ер (с) 1% е (4) 25, ез 
What is D in the following sequence of reactions? 


NaBH, HBr (i) Mg, Et,O 
о CH,OH >A ^B H,C= o? C 
(iii) H,O* 
PCC 
CHCl, D 


(a) [> eso 
(©) [ ~ 
E CHO 


The vapour pressure of the solution of two liquids 

А(р° = 80 mm) and B(p? = 120 mm) is found to be 

100 mm of Hg when X, = 0.4. The result shows that 

(a) solution exhibits ideal behaviour 

(b) АҢ, шоп <0 

(с) solution shows positive deviation 

(d) solution will show positive deviation for lower 
concentration and negative deviation for higher 
concentration. 


Reagent used to distinguish HO, апа О, is 
(a) PbS (b) potassium iodide 
(с) KMnO, (d) bleaching powder. 


The end product of the following reaction sequence 
is 


10. 


11. 


OCH; 
SOCI, Dry AIC. OH (tautomerises) 
Pyridine H,O 
lI 
CH,—CH = CH—C—OH 
OCH, 


OH 


OCH, O. 
n “OS 
— 


Жы. је: 


Zn gives Н, gas with H5SO, and НСІ but not with 
HNO; because 


(a) Zn acts as an oxidising agent when reacts with 
HNO, 

(b) HNO, is weaker acid than H,SO, and НСІ 

(c) in electrochemical series Zn is above hydrogen 

(d) NO; ion is reduced in preference to hydronium 
ion. 

An undergraduate student made a Daniell cell using 

100 cm? of 0.100 M CuSO, and 0.100 M ZnSO, 

solution respectively. The two compartments аге 

connected by suitable salt bridge. 

A labmate of the student asked her for some solid 

CuCl,. While she was lifting the bottle from a shelf, 

the lid of the bottle slipped and some amount of 

CuCl, fell in the CuSO, compartment at constant 

volume. She measured the emf of the cell again and 

found that it had increased by 9 mV. Calculate the 

mass of CuCl, that had spilled into the Daniell cell? 


(Given:E. >, =034 V, Е >, =-0.76 V) 
Cu^*/Cu Zn^* /Zn 


(а) L35g (b) 135g (с) 27g (4) 2.7g 


"Three separate samples of a solution of a single salt 
gave these results. One formed a white precipitate 
with excess ammonia solution, one formed a white 
precipitate with dil. маст solution and one formed 
a black precipitate with H,S. The salt could be 


12. 


13. 


(а) AgNO, (b) Pb(NO4) 

(с) Hg(NO3); (d) MnSO, 

The product (C) obtained in the following sequence 
of Bod is 


(HONG, 4 зна! (1) HONO 
Y Qd > OB Ho, > C 
а 
Вг 


Вг 
ы» none of these. 

А 1 L reaction vessel which is equipped with a 
movable piston is filled completely with a 1 M 
aqueous solution of H;O,. The НО, decomposes 
to H;O(y and Оу) in a first order process with half 
life 5 hrs at 300 K. As gas formed, the piston moves 
up against constant external pressure of 1 atm. 
What is the net work done by the gas from the start 
of sixth hour till the end of 10 hrs? 
(a) 25 cal (b) 150 cal 
(c) 75 са! (4) 100 са! 


. 2CuSO, + 2NaCl + SO, + 2H,0—> 


Compound + Na,SO, + 28,50, 
x 

Compound X gradually turns green on exposure 
in air due to oxidation. Incorrect statement about 
compound X is 
(a) compound X is CuCl 
(b) compound X forms black ppt. with H,S 
(c) compound X is insoluble in aq. NH; solution 
6) compound. X is soluble in excess of HCl. 


нены Test Drive CLASS XII - 


· (а) () 3. (d) (c) (a) 
6. (D 7. (d 8. (с) 9. (a) 10. (b) 
11. (с) 12. (b) 13. (b) 14. (a 15. (с) 
16. (а) 17. (c) 18. (b) 19. (d) 20. (acd) 
21. (b,c) 22. (ab) 23. (bd) 24. (4) 25. (4) 
26.(3) 27. (d) 28. (b) 29. (b) 30. (с) 
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15. 


How many of the following quantities show increase 

in their value on increasing temperature? 

(i) Extent of physisorption of gases on solids 

(ii) Electrical conductivity of metals 

(iii) Electrical conductivity of an electrolyte solution 

(iv) Ionic product of water 

(v) Vapour pressure of a pure liquid 

(vi) Vapour pressure of an ideal solution which 
follows Каош 5 law, (keeping composition same) 

(vii) Solubility of gases in liquids 

(viii)Reducing power of carbon monoxide for 
extraction of metals 

(a) 5 (b) 4 (c) 6 


SOLUTIONS 


(d) 3 


© 


E LO 


zxM 
Мух a 
_ 4х58.5 
6.02310"? x (0.5627 x10 7)? 
Observed density = 2.164 g/cm? which is less than 
calculated density because some ions are missing. 
Acutal units per unit cell can be calculated as 


Q= 


or (Oros 
(OY 


(c) : Density (р) = 


=2.1806 g/cm? 


_ px No ха? 
M 
_ 2.164 x 6,023 x10"? x (0.5627 x10 7? 
58.5 
Missing units = 4 – 3.969 = 0.031 


0.031 
— — x 100 = 0.77596 


= 3.969 


*. 96 LOS Ма" and CI = 


$1 


pd (Mg вь0 sS ЕО 
т нун,с=о? H,C=O 
(iii) но” 


а 
(С > сно 


РСС 
CHC,” 
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11. 
- (c) : At the end of 5 hours, А, у = Ay/2 


. (a) :1.109 = 1.100 - ——log 


. (с) 15. 


(b) : Protal = 0.4 x 80 + 0.6 x 120 = 104 

As pat рв < PA XA + PB Хв 

Thus, solution shows negative deviation and for 

negative deviation AH mix < 0. 

(c) : The pink colour of KMnO, is decolorised by 

H,O, and not by Оз. 

2KMnO, + 3H,SO,—> K,SO, + 2MnSO, + 3,0 
+50 

m + O— > ЊО +0, 


): OCH, 
9 
|| 


CH,—CH = CH—C—OH 


OCH, 
|| 
—CH = CH—C—Cl 
OCH, 
— 
(tautomerises) e 


(d) : NO; ions are reduced by nascent hydrogen. 
Metal + HNO; — Metal nitrate + H 
HNO; + Н— > N50 + H,O 


0.059 


5081, 
Pyridine 


Dry AlCl, 
— 


OCH, 


OH 


0.1 
2 Š Cu 2+] 


[Си2*] = 0.2 M 
An = 0.2 х 0.1 - 0.1 х 0.1 = 0.01 
у = 0.01 х 135 = 1.35 g 
(Б) 12. (с) 
At the end of 10" hours, А, 2 = Ay4 
Ај) А, = Ау2 - A/4 = Ау4 = 0.25 Ag 
Amount decayed = 0.25 mol 
Moles of O, formed = 0.25/2 = 1/8 
w= -PAV = -nRT = -(1/8) x 300 x 2 cal = 75 cal 
(b) 
ee 


Total Marks : 120 


MONTHLY TEST 


NEET 
Only One Option Correct Type 


ZnCl. 
CH,CH,OH + на 2—2 5 CH,CH,Cl + H,O 


In the above reaction, the leaving group is 


(а) [HOZnCL]- (b) H,O 
(c) HO (d) H,O* 

ca Zn dust (i) Ма 
САОН ОН» X Heat > Y (иузодашпе/д 7 2 


In the above reaction sequence, Z is 
(a) toluene (b) cresol 
(c) benzene (d) benzol. 


In the manufacture of ethanol from sugar the enzymes 
used are 

(a) diastase and zymase 

(b) maltase and zymase 

(c) diastase and invertase 

(d) invertase and zymase. 


Which of the following reagents will convert 
acetophenone to the given alcohol ? 

CH, CH, 

С CH — CH, 

OH 
(а) CH,CH,CH,MgBr followed by hydrolysis 
(b) CH,;CH(Br)CH;, AICI, 
(c) (CH;),CHMgBr followed by acid hydrolysis 
(d) CH,CHOHCH,, Zn 


Which of the following is not expected to be the 
intermediate of the given reaction? 


| 
Eo 


Between p-nitrophenol and p-cresol, solubility in 
base is 

(a) almost nil in both the cases 

(b) higher for p-nitrophenol 

(c) higher for p-cresol 

(d) equal in both the cases. 

Which of the following sets of compounds cannot 


turn clear orange solution of CrO,/dil. H,SO, to 


greenish blue solution? 
OH 


I. CH,—CH,—OH IL CH,—CH— CH, 


OH 
m 
III. сн, CH, IV 
CH, 
(а) LIV (b) IL III 
(д) LII (d) ILIV 
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8. p-Cresol reacts with chloroform in alkaline 
medium to give a compound A which adds 
hydrogen cyanide to form compound B. The latter, 
on acidic hydrolysis gives chiral carboxylic acid. 
The structure of the carboxylic acid is 


3 
(a) 
CH,COOH 
OH 
3 
CH,COOH 
(b) 


9. In the followng reaction, 


C,H;OC,H; Be 2X + H,O 
Xis 

(a) ethane (b) ethylene 

(c) butane (d) propane. 


10. In Williamson's synthesis, ethoxyethane is prepared 
by 
(a) passing ethanol over heated alumina 
(b) heating sodium ethoxide with ethyl bromide 
(c) treating ethyl alcohol with excess of H,SO, at 
430-440 K 
(d) heating ethanol with dry Ag,O. 


11. Aluminium iso-propoxide is used as a specific 
reagent for which of the following conversions? 
(а) R— NO, — R— NOH 
(b) RCOOR — RCH,OH 
(c) RCH = CHCHO —> RCH = CH — CH,OH 
(d) RCH = CH — CH,Cl—> RCH = CHCH; 
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Ф 


12. In which of the following maximum dehydration 
takes place? 


о о 
он 
(а) (b) 
OH 
OH CH, 
(c) (d) 
OH 
OH OH 


Assertion & Reason Type 


Directions : In the following questions, a statement of 
assertion is followed by a statement of reason. Mark the 
correct choice as : 

(a) If both assertion and reason are true and reason is 
the correct explanation of assertion. 

(b) If both assertion and reason are true but reason is 
not the correct explanation of assertion. 

(с) If assertion is true but reason is false. 

(d) If both assertion and reason are false. 

13. Assertion Anisole undergoes 
substitution at o- and p-positions. 
Reason : Anisole is less reactive than phenol 
towards electrophilic substitution reactions. 

14. Assertion Phenols 
distinguished by NaOH. 
Reason : Alcohols are very weak acids as compared 
to phenols. 


electrophilic 


and alcohols сап ђе 


15. Assertion : Solubility of n-alcohols in water 
decreases with increase in molecular mass. 
Reason : The proportion of the hydrocarbon part in 
alcohols increases with increase in molecular mass 
which permits enhanced hydrogen bonding with water. 


JEE MAIN / JEE ADVANCED 


Only One Option Correct Type 


16. What is/are the product(s) of the following reaction? 


HC. син» ою, (CH,),CCOOH 
- 080, , (CHj),CCOOH, 
u^ AH  (CHj,COH,HO 
CH, CH, CH, 
H-T-OH H--OH HO--H 
Н--ОН НО--Н H--OH 
CH, CH, CH, 
(1) (2) (3) 


) Ошу1 (b) Ethers are weakly acidic. 
) 1:1 mixture of 2 and 3 (c) Ethers form oxonium salts. 
) O 


nly 2 (d) Ethers form stable complexes with Lewis acids. 
d) 1:1: 1 mixture of 1, 2 and 3 


. An organic compound A reacts with methyl 


(a 
(b 
(c 
( 21. Propan-l-ol and propan-2-ol can Бе best 
eae bs distinguished by 

Ws M, iodide to formi an addition: product (a) oxidation with alkaline KMnO, followed by 
which on hydrolysis forms the compound B. reaction with ILO 

Compound В gives blue colour salt in Victor Meyer's (Б) oxidation with РЕС КЕТЕР Бузгеа йыл 
test. The compounds A апа В are respectively Tollenz у 

(а) acetaldehyde, tertiary butyl alcohol ollens reagent 


(b) acetaldehyde, ethyl alcohol (c) heating with copper followed by reaction with 
(c) acetaldehyde, isopropyl alcohol iodoform 
(d) acetone, isopropyl alcohol. (d) reaction with conc. H5SO, followed by reaction 
. Which of the following reactions does not yield with Fehling's solution. 
phenol? 22. Which of the following reactions give 2-butanol as 
5О;Ка a product? 

(i) NaOH/A (a) CH,-CH=O MH CH Wen 

(a) Wm ? 3 (ii) H,O/H* 
(i) CH,— MgBr 

COOH сн,-сн- И > 

(b) (ОУ (i) Na b) CH, CH CH= 0 ун oni 
———— 
(ii) NaOH/CaO/A т СНУ _ (0CH,— CH,— Mgr 
Е = 
OMgBr NH, CH,“ (ii) H,O/H* 
(i) CH,— CH — MgBr 
NaNO;/HCI 
I (а ——> | 
(ii) H,0/A "TR CH, 
2 ^" (ii) H,O/H* 


. Consider the following reaction, 
23. Diethyl ether can be distinguished from n-butanol by 


(a) aqueous FeCl, solution 
5 SENOS ауы (y) Steam distillation cy, (b) reaction with Na metal 
(c) Tollens’ reagent 
Low boiling — (d) reaction with chromic anhydride (СгО,) in 
dil. H,SO,. 


(b) "9. Your favourite MTG Books/Magazines available in 
ORISSA at 


Padmalaya Book Seller - Bhubaneswar Ph: 0674-2396922, 3039692; 9437026922 


Pragnya - Bhubaneswar Ph: 0674-2395757, 30396922; 9861135495 

Sri Ram Books - Bhubaneswar Ph: 0674-2391385; 9439921093 

Sagar Book Store - Bhubaneswar Ph: 0674-2506040, 2516040; 8763406040 
Sri Madhab Book Store - Cuttack Ph: 0671-2431158, 2431148; 9437024244 


А.К. Mishra Agency P vt. Ltd. - Cuttack 
Ph; 0671-2322244, 2322255, 2322266, 2332233; 9437025991 


нев than One Options Correct Туре Kitab Mahal - Cuttack Ph: 0671-2648333, 2648301; 9861388145 
. Which of the following statements about ethers аге Visit “MTG IN YOUR CITY" оп www.mtg.in to locate 
nearest book seller OR write 10 info@mtg.in OR call 
0124-6601200 for further assistance. 


correct? 
(a) Ethers are relatively inert compounds. 
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Numerical Value Type 


24, Among the following, the number of alcohols 
showing iodoform test is 
CHOH, CH;CH,OH, (CH;), СНОН, 
(CH), С — OH, CH;CH,CH,CH,OH, 
CH;CHOHCH,CH;, CH;CH,CH,OH, 
(C,H;),CHOH, CH;CHOHCH(CH;), 

25. How many of the following substances are less 
acidic than ethyl alcohol? 
Water, acetylene, carbonic acid, methanol, iso-propyl 
alcohol, phenol, tert-butyl alcohol, n-propyl alcohol 


26. How many ethers will be formed when a mixture 
of ethyl alcohol and methyl alcohol is treated with 
conc. H,SO,? 


Comprehension Type 

The cleavage of ethers to give the original alkyl halide 
and the alcohol is carried out by heating the ether with 
a halogen acid. Usually, HI at 373 K is used, but some 
ethers can be cleaved even by HBr or НСІ. Depending 
upon the nature of the alky/aryl groups around the 
oxygen atom and the polarity of the solvent in which 
HI is dissolved, the reaction may follow either 5,2 or 
Syl mechanism. 
27. Which of the following ethers is cleaved even by 

hydrogen chloride at room temperature? 

(а) CH, — O—CH,CH, 

(b) CH;CH,— O— CH;CH; 

(c) (CH3),C— О — CH;CH, 

(d) (CH4),C— O — C(CH3), 
28. The major products formed when the following 

ether is heated with conc. HI 

CH,CH;CH, — O — C(CH;),CH,CH; 

are 

(а) CH;CH,CH,I + HO — C(CH;),CH,CH; 

(b) CH;CH,CH,OH + I— C(CH;),CH,CH, 

(c) CH;CH,CH,I + I— C(CH;),CH,CH; 

(d) CH;CH,CH,OH + (СН;),С = CHCH, 


SELF CHECK 


No. of questions attempted 
No. of questions correct 


Marks scored in percentage 


Matrix Match Type 


29. Match column I with column II and choose the 
correct option using the codes given below : 


Column II 
(p) CH;CH,OH 


ColumnI 


(A) Obtained by 
reaction between 
ethyl acetate 
and excess of 
CH,MgBr followed 
by acidic hydrolysis 

(B) Gets easily oxidised 
by K,Cr,0,/H,SO, 

(C) Produces blue 
colouration in 
Victor-Meyer's test 

(D) Produces violet 
colouration with 
neutral FeCl, solution 


(q) CH,CH,CHOHCH, 


(r) C;H,OH 


(s) (СН,),СОН 


A B С р 
(а) р 5 г 4 
(b) s р а г 
(c) а ї Р 5 
(d) г а 5 Р 


30. Match column I with column II and choose the 
correct option using the codes given below : 


Column I Column П 
(A) Phenol + Neutral FeCl, (p) No reaction 
(B) Phenol + Brya (q) Violet colour 
(C) Phenol + NaHCO, (r) White ppt. 
(D) Picricacid+ NaHCO, (s) CO, gas is 

evolved 

A В C D 
(a) p r q s 
(b) s p q r 
(c) q т р 5 
(d) p q 5 r 

ФФ 
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Practice questions for CBSE Exams as per the reduced syllabus, latest pattern 
and marking scheme issued by CBSE for the academic session 2020-21. 


CHAPTERWISE PRACTICE PAPER : 
Electrochemistry | Chemical Kinetics | Surface Chemistry 


Time Allowed : 3 hours 
Maximum Marks : 70 


GENERAL INSTRUCTIONS 


Read the following instructions very carefully and strictly follow them : 


(i) Question paper comprises two parts A and B. 
(ii) Part A: О. no. 1 to 26 are objective type questions. 


Q. no. 1 to 19 are objective type questions carrying one mark each. 
Q. no. 20 to 24 are objective type questions carrying two marks each. 
О. no. 25 to 26 are case based objective type questions carrying three marks each. 


(iii) Part В: О. no, 27 to 37 are subjective/descriptive type questions. 

О. no. 27 to 30 are short answer type-I questions carrying two marks each. 

Q. no. 31 to 34 are short answer type-II questions carrying three marks each. 

О. по. 35 to 37 are long answer type questions carrying five marks each. 
(iv) There is no overall choice in the question paper. However, internal choices have been provided in both part A and Part В. 
(v) Use of calculators and log tables is not permitted. 


PART-A 


1. 


The rate of a first order reaction is 1.8 x 1073 

mol L`! min"! when the initial concentration is 

0.3 mol L`}. The rate constant is 

(а) 1х10725! (b) 1х1075! 

(с) 6x10?s (d) 4х107*57 

Li*/Li = -3.05 V; Ba?*/ Ba = -2.73 V; 

Ма Ма = -2.37 V 

Тһе correct order as per reducing power is 

(а) Li» Ba» Mg (b) Li* > Ва * > Mg 

(c) Mg>Ba>Li (d) ме?” > Ba?* > Lit 

Which of the following is not correct? 

(a) Rate of zero order reaction depends upon 
initial concentration of reactant. 


» AP CICH;COONa = 224. ohm"! 


(b) Rate of zero order reaction does not depend 
upon initial concentration of reactant. 

(c) tj; of first order reaction is independent of 
initial concentration of reactant. 

(d) tjj of zero order reaction is dependent of 
initial concentration of reactant. 


When the concentration of an adsorbate is higher 
on the surface of adsorbent than in the adjoining 
bulk, the phenomenon is called 

(a) chemisorption (b) physisorption 

(c) positive adsorption 

(d) negative adsorption. 

cm? geq ^, A*NaC] 
= = 382 ohm! cm? geq ^, A°HCI = 203 ohm `! cm? 
geq 1 what is the value of A °CICH COOH? 
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6. 


Ф 


(а) 288.5 ohm"! cm? вед! 

(b) 289.5 ohm! cm? g eq! 

(c) 388.8 ohm ! cm? g eq! 

(d) 59.5 ohm! cm? g eq! 

What is the value of 1/n, in Freundlich adsorption 
isotherm? 

(a) Between 2 and 4 in all cases 

(b) Between 0 and 1 in all cases 

(с) lin case of chemisorption 

(d) 1 in case of physical adsorption 


OR 
Ifa homogeneous colloid placed in dark is observed 
in the direction of light, it appears clear and if it is 
observed from a direction at right angles to the 
direction of light beam, it appears perfectly dark. 
This is known as 
(а) Brownian effect (b) Hardy Schulze effect 
(c) Einstein effect (d) Tyndall effect. 


Following two half cells form a complete cell which 
has AG? (in kJ) value 

2H* + 1/20,+2e — ЊО; E°=+41.23V 

Fe?* + 2е7 — Fey E° = -0.44 V 

(a) -122 (b) -222 (c) -322 (d) -422 
Which of the following relation is correct for zero 
order reaction? 


(a) а= 21 (b) f3j4 = 1.5 17 
£ 1 
(c) Ба= 2 hy» (d) t34 = 3hn 


Which one of the following is wrong about physical 

adsorption? 

a) Itinvolvesonly van der Waals forces ofattraction. 

b) It has low heat of adsorption. 

с) Itis reversible in nature. 

d) It forms a unimolecular layer on the surface of 
the adsorbent. 


( 
( 
( 
( 


OR 

According to adsorption theory of catalysis, the 

speed of the reaction increases because 

(a) the concentration of the reactant molecules at 
the active centres of the catalyst becomes high 
due to adsorption 

(b) in the process of adsorption, the activation 
energy of the molecules becomes large 

(c) adsorption produces heat which increases the 
speed of the reaction 

(d) adsorption lowers the activation energy of the 
reaction. 
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10. Given : Zn?*/Zn = -0.76 V, Mg”*/Mg = -2.37 V, 
then the correct statement about the reaction 
Zn( + М Сад) "> 
(a) solid zinc dissolves 
(b) zinc chloride precipitates 
(c) magnesium chloride precipitates 
(d) no reaction takes place. 
OR 
The half cell potential of a hydrogen electrode at 
pH = 10 will be 
(a) -0.50V (b) -0.59V 
(c) 0.059V (d) none of these 
. АП colloidal dispersions have 
(a) very high osmotic pressure 
(b) low osmotic pressure 
(c) no osmotic pressure 
(d) high osmotic pressure. 


- 
- 


12. Which is not the example of coagulation? 
(a) Curdling of milk 
(b) Purification of water by addition of alum 
(c) Rubber plating 
(d) Formation of deltas at the river beds 
13. Associated colloids 
(a) raise both the surface tension and viscosity of 
water 
(b) lower both the surface tension and viscosity of 
water 
(c) lower the surface tension and raise the viscosity 
of water 
(d) have greater concentration at the surface layer 
than the bulk of the solution. 


OR 

Amongst the following, the surfactant that will 
form micelles in aqueous solution at the lowest 
molar concentration at ambient condition is 
(а) СНАСН))ј ХМ (CH3)4Br^ 
(b) СНз(СН,) 0505 Ма" 
(c) СН:(СН,);СОО Ма“ 
(d) CH4(CH2);N"(CH3)5Br^ 

14. The rate of a chemical reaction does not increase 
(a) ifthe temperature is increased 
(b) ifthe surface area of the reactant is increased 
(c) iftheconcentration ofthe reactants is increased 
(d) with time. 

Question 15 to 19. (Assertion/Reason) 


Directions : In the following questions (15-19), a 
statement of assertion is followed by a statement of 
reason. Mark the correct choice as : 


(а) 


(b) 


(c) 
(d) 


15; 


16. 


17: 


18. 


19. 


Ifboth Assertion (A) and Reason (R) are correct and 
Reason (R) is the correct explanation of Assertion 
(A). 

If both Assertion (A) and Reason (R) are correct 
but Reason (R) is not the correct explanation of 
Assertion (A). 

If Assertion (A) is correct but Reason (R) is 
incorrect. 

If Assertion (A) is incorrect and Reason (R) is 
correct. 


Assertion : If standard reduction potential for the 
reaction, Аб? + е — Ag is 0.80 volt, then for the 
reaction, 2Ag* + 2e — 2Ag, it will be 1.60 volt. 
Reason : Standard reduction potential of an 
electrode has a fixed value and does not affected by 
concentration. 


Assertion : When KI solution is added to AgNO3 
solution, negatively charged sol results. 
Reason : It is due to preferential adsorption of silver 
ions from the dispersion medium. 

OR 
Assertion : In physical adsorption, enthalpy of 
adsorption is very low. 
Reason: Іп physical adsorption, attraction 
between gas molecules and solid surface is due to 
weak van der Waals' forces. 


Assertion : For the reaction, 

CHCl; + Cl; 2 CCl, + HCl 

Rate = k[CHCI;] [Cl] 

Reason : Rate of reaction is always equal to the sum 
of the stoichiometric coefficients of the reacting 
species in a balanced chemical equation. 


Assertion : For the Daniell cell, 

Zn|Zn?* || Cu?* | Cu with Егеј 1.1 V, the application 
of opposite potential greater than 1.1 V results into 
the flow of electrons from cathode to anode. 
Reason : Zinc is deposited at anode and Cu is 
dissolved at cathode. 


OR 
Assertion : Copper(II) iodide is not known. 
Reason : Са?” oxidises Г to L. 


Assertion : The reaction 


H* 
Срб + H20 > С6Н 1206 + С6Н 1206 


Cane sugar Glucose Fructose 
is a first order reaction. 
Reason : Change in concentration of HO is 


negligible. 


20. 


21. 


22. 


23. 


24. 


If Efe2+/pe = x, V, Ефз+ур2+ = x? V, what is the 
Ер зуге? 
(a) 2x, tx, (b) 2x, tx, 
2x, + 
(д 2125 (d) 2x; + 
OR 


For a cell reaction involving two electron change, 
the standard EMF of the cell is 0.295 V at 25 °C. The 
equilibrium constant of the reaction at 25 °C will be 


(а) 29.5 x 10? (b) 10 
(с) 1х 1019 (d) 2.95 x 10779 
Which one is not correct about Freundlich isotherm? 


1 
(a) п= —— at average 
tanO 


pressure 

(b) 0 = 45? at low pressure 
(c) Ө = 45° at high pressure 
(d) None of these 

If the rate of a reaction at 50 °C is 2.6 x 1073 
mol L^! s^!, then what will be rate of reaction at 
80 °С? (Given that the temperature coefficient is 3.) 
(а) 702x10? (b) 7.025 x 10? 


(c) 78x10? (d) None of these 
OR 
For the reaction, 2ХО; — М;О; + О», rate 


ANO.) L шуо, 

where, k = 3 x 1073 mol”! L зес“!, If the rate of 

formation of oxygen is 1.5 x 1074 mol 17! sec”, 

then the molar concentration of NO; in mol L! is 

(a) 15х 107" (b) 0.0151 

(c) 0.214 (d) 0.316 

Following are the properties related to adsorption : 

I. Reversible 

II. Results into unimolecular layer 

HI. Low heat of adsorption 

IV. Occurs at low temperature and decreases with 
increasing temperature. 

Which of the above properties are for physical 

adsorption? 

(а) 1,0, Шопју (b) LIIL IV only 

(c) IL MI, IV only (d) 1,Ш only 

The rate of reaction between A and B increases 

by a factor of 100, when the concentration of A is 

increased 10 folds, the order of reaction with respect 

to A is 

(a) 2 


expression is as follows : 


(b) 3 (с) 1 (д) 4 
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Read the following passage and answer the questions 
25 and 26. 

Order of reaction is an experimentally determined 
quantity. It may be zero, positive, negative and fractional. 
The kinetic energy equation of п® order reaction is 


pe 1 _— Ли 1 
(n—1) (a= xy! ат 


Unit of the rate constant varies with the order but 
general relation for unit of п order reaction is 


п—1 
unit of k = | | x time! 
conc. 
25. The rate constant for zero order reaction is 
(a) k- 20 (ы к= &-& 
2t 
C, - C, 

(9 k=O (ау p= 

2t C, 


where Со and C, are concentrations of reactants at 
respective times 


26. In a chemical reaction A — B, it is found that the 
rate of the reaction doubles when the concentration 
of A is increased four times. The order of the 
reaction with respect to A is 
(a) 0 (b) 1/2 
(c) 1 (d) 2. 


PART-B 


27. How would you test whether the given electrolyte 
is strong electrolyte or weak electrolyte by the 
measurement of conductivity? 

28. The gas phase decomposition of acetaldehyde, 
CH3CHOw) ===> CHa(g) * CO) 
follows the rate expression : 

Rate = -[CH;CHO] / dt = k{CH;CHO]*” 
In terms of the partial pressure of acetaldehyde, it 
can be expressed as 
E “бошоно, =К(Рснусно)”” 

dt 3 
If the pressures is measured in the units of 
atmosphere and time in minutes then, 
(a) what is the unit of rate of reaction? 
(b) what is the unit of the rate constant, k? 

OR 

The rate constant for a first order reaction is 60 s !. 
How much time will it take to reduce the initial 
concentration of the reactant to its 1/16" value? 


o 
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29. For a first order reaction, show that time required 
for 9996 completion is twice the time required for 
the completion of 9096 of reaction. 


30.(i) Define standard electrode potential. 
(ii) What is the use of platinum foil in SHE? 


31.In an adsorption experiment, a graph between 


log (z) 
m x 

slope of 45°. The intercept on the log (z) axis was 

found to be 0.3010. Calculate the amount of the 

gas adsorbed per gram of the adsorbent under a 


pressure of 0.5 atm. 


OR 
What is the difference between multimolecular 
and macromolecular colloids? Give one example 
of each type. How are associated colloids different 
from these two types of colloids ? 


and log P was found to be linear with a 


32. Give reasons for the following observations : 
(a) Peptizing agent is added to convert precipitate 
into colloidal solution. 
(b) Cottrell’s smoke precipitator is fitted at the 
mouth of the chimney used in factories. 
(c) Colloidal gold is used for intramuscular 
injection. 
33. A voltaic cell is set up at 25°C with the following 
half cells : 
АЙАР (0.001 M) and Ni/Ni?* (0.50 M) 
Write an equation for the reaction that occurs when 
the cell generates an electric current and determine 
the cell potential. 
Еруу = — 0.25 V and Еруу = – 1.66 V. 
(log 8 x 1079 = – 5.09) 
34. (i) Plot a curve between [уу апа |А|0 for the 
firstorder reaction. 
(ii) With the help of an example explain what is 
meant by pseudo first order reaction. 


35. Starting from 10 g of a radioactive element, 0.25 g 
was left after 5 years. Calculate 
(i) rate constant for the decay of the radioactive 
element. 
(ii) the amount left after one year. 
(iii) the time required for half of the element to 
decay. 
OR 
The initial rate of reaction : 
А + 5B + 6C ——» 3D + ЗЕ 
has been determined by measuring the rate of 
disappearance of A under the following conditions : 


ме 
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36. 


37. 


© 


Expt. [Alo | [Blo [Clo Initial rate 
No | (M) (M) (M) Mmi’ 
L | 002 002 002  208x10^ 
2. | 001 002 002 | 104x10? 
3. | 002 004 002 | 416x10? 
4. 0.02 | 002 004 | 832x10^? 


(i) Determine the order of reaction with respect 

to each reactant. 
(ii) What is the rate constant? 
(iii) Calculate the initial rate of the reaction when 

the concentration of all the reactants is 0.01 M. 
(a) Write the Nernst equation. 
(b) Calculate the emf of the following cells at 
298K: 
Mg | Ма" (0.001 M) || Cu?*(0.0001 M) | Cui; 
Есі) | Fe?*(0.001 M) || H* (1 M) 

| Нуи Баг) | Pts) 
[Given: E°Mg2+/Mg --2.37У, E°cu2+/Cu =0.34 V, 
E°pe2+ pe = -0.44 V] 
OR 


Answer the following : 

(a) Suggest a way to determine A°,,, value of water. 

(b) The molar conductivity of 0.025 mol ita 
methanoic acid is 46.1 S cm? тог !, Calculate 
its degree of dissociation and dissociation 
constant. Given 


(i) 
(ii) 


E 2 -1 
Хы = 349.65 ст“ mol and 
X. _ 2 5468 cm? mol! 

(HCOO ) 


(i) What type of colloidal sols are formed in the 
following : 

a) Sulphur vapours are passed through cold water. 

b) White of an egg is mixed with water. 

c) Soap solution? 

ii) A colloidal solution of ferric oxide is prepared 
by two different methods as shown below : 

FeCl; FeCl; 


( 
( 
( 
( 


(a) What is the charge on colloidal particles in the 
two test tubes (A) and (B)? 
(b) Give reasons for the origin of charge. 
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OR 

(i) Explain the following observations : 
(a) Sunlooks red at the time of sunset. 
(b) Rate of physical adsorption decreases with rise 

in temperature. 
(c) Physical adsorption is multilayered while 
chemical adsorption is monolayered. 
2.0 g of charcoal is placed in 100 mL of 0.5 M 
СНзСООН to form an adsorbed mono-acidic 
layer of acetic acid molecules and thereby the 
molarity of СНАСООН reduces to 0.49 M. 
The surface area of charcoal is 3 x 10° m“ g`. 
Calculate the surface area of charcoal adsorbed 
by each molecule of acetic acid. 


SOLUTIONS 
1. (b): Rate=k|A] 
1.8 x 10? mol L`} min! = k x 0.3 mol L^! 
1.8x10? 
=== = 1x 
0.3x 60 

2. (a) 3. (a) 4. 
5. (с) : А“СІСН;СООН) 
= A*(CICH;COONa) + A*(HCI) – A*(NaCI) 
= 224 + 203 – 38.2 = 388.8 ohm ! cm? g equiv! 
6. (b) 


(8) 


1073 57! 


(с) 


OR 
(d) 
7. (c) : AG? = -nFE? = -2 x 96500 x [1.23 – (-0.44)] J 
= -322310 J = -322.31 kJ 


8. (Б) 

9. (d) 
OR 

(d) 

10. (d) : Magnesium is more electropositive than zinc. 
OR 


(b) : pH = 10 => -log [H*] = 10 
E? = 0.059 log [H*] = – 0.59 volt 
11. (b) 
12. (c) : Rubber plating does not involve coagulation 
process. 
13. (c) : Associate colloids decrease surface tension 
and increase viscosity. 

OR 
(a) : Longer the carbon chain, i.e., greater the size of 
the hydrophobic tail, lesser is the solubility in water 
and greater is the tendency of surfactant molecules 
to associate to form micelles. Therefore, critical 
concentration for micelle formation decreases. 


14. (d) : Rate of a chemical reaction depends upon 
temperature, surface area of reactant and concentration of 
reactant. 
15. (d) 
16. (4): When KI solution is added to AgNO; solution, 
positively charged sol results due to adsorption of Ag* 
ions from dispersion medium. 
When AgNO; solution is added to KI solution, the 
precipitated silver iodide adsorbs iodide ions from the 
dispersion medium and negatively charged sol results. 
OR 
(a) 
17. (с) : Rate of reaction depends upon the 
experimental conditions such as concentration of 
reactants, temperature and catalyst. It may or may 
not be equal to the stoichiometric coefficients of the 
reacting species in a balanced chemical equation. 
18. (b) : On applying external voltage greater than 
1.1 V in the Daniell cell, current flows in the reverse 
direction, i.e., electrons flow from cathode (Cu?*/Cu) 
to anode (Zu/Zn?*). The reverse reaction takes place as, 
Zn** + Cu—> Zn + Си 
OR 
(a) 
19. (a) : Such reactions are called pseudo first order 
reactions. 
20. (b): Fe?* + 2€ > Fe; 
Efe?*/fe = Xy V 
AG; = -nFE, = -2x,F 
Fe?* te кегі; 
AG; = -nFE, = -1x2F 
кез + Зе Fe; 
AG; = AG, + AG; 
-пЕЕз = -2x,F - x;F => -3E3 = -2x| - x2 


2x, + 
5-( Е a] 
OR 


(c) : According to Nernst equation, 
0.059 
E=E°- logQ at 25°C 
n 
At equilibrium, E = 0, Q- K 
0.059 0.059 
logK = E°= log К 
п п 
E°xn 0.295 x2 
0.059 


E¥e3+/pe2* = хә V 


Еўез+уре = ? 


0-Е%- 


New rate = 2.6 x 1073 x 33 = 70.2 x 1073 
= 7.02 x 102 mol L! s! 
OR 
(d) : From the unit of К, it is evident that it is a second 
order reaction. 
.1dNO, 40, ,_dINO,] _,, 40)] 
2 dt dt dt dt 
=2x15x104=3x 104 
3 x 10-4 = ЦМО] = 3 x 10 3[NO,]2 
[NO] = 0.316 
23. (b) : Physical adsorption results into 
multimolecular layers on adsorbent surface under 
high pressure. While chemical adsorption results into 
unimolecular layer. 
24. (а): The initial reaction : гү = [АВ]? 
When the rate increases by a factor of 100 
= »=[А;]°[В›]? 
Now, r = 1007), Аз = 104) and B; = Ву 
* n LA" ID] and ту = 1007, = [104 УВ" 
2.1... ТАШ „ЫР 
» 100 041% [B P 


2 о 
= i = 1 ^ а=2 
10 10 
Order of reaction with respect to А is 2. 
25. (b) : The equation of п? order reaction is 


1 1 1 
кКкхї=—|-—-— 
n-1 (а – ху | 
The rate constant for zero order reaction (n = 0) 
"NE L I 
еа су (су (а-х= C, and a = Су) 
-1 
ks ; (С, — Со] 
Cy - C, 
k=— L [For zero order reaction) 
26. (b) : Ina chemical reaction, A — B, 
dx 
— = k{A]" EX 
di [A] (i) 


Rate of reaction doubles when the concentration of A is 
increased four times. 
dx ы 
— =2 = k[4A]" -- (ii) 
P [4A] 
From (ii) + (i), 


n 
i [2 > 2 22" э 2n=1 -. п=1/2. 
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27. Strong electrolyte has high value of molar 
conductivity (A,,). It increases slightly with dilution of 
its solution. The plot of Ay, vs VC on extrapolation to 
С = 0, gives a definite value of A?,,. Weak electrolyte 
has low value of molar conductivity (A,,). It increases 
appreciably on dilution of its solution. The plot of 
Am vsVC_ on extrapolation to С = 0, does not give a 
definite value of A?,, because the plot becomes almost 
parallel to A, axis. 


-арснұсно 
dt 
Change in pressure atmosphere sed 
- — ш-----айп min 
Change in time min 


(b) Unit of rate constant k can be obtained as follows. 


28. (a) Rate of reaction — 


ШЗ 


КеасНоп гаје atm. min! 
- - min 


- - -atm ` 
(atm)? 


OR 
Let, initial conc. of the reactant = a 


3/2 
(Рснұсно) 


Final conc. of the reactant = E seas 
For a first order reaction, 16 


ЕСІН 


5 
t [A] 
t= 2303 jog G = 2303 16516 = 0.0465 
k а116 6057! 
29. For first order reaction, t = 2303 log = 
u 


For 99% completion of reaction 


t= tgo, [Rlo = 1, [R], = (1 - 0.99) = 0.01 = 102 
2.303, 1 2.303 › _ 2.303 ' 
las = n og 103 = L log 10° = k x2 0) 


For 90% completion of reaction 
t= 1090, [R]o = 1, [R], = (1-0.9) = 0.1 = 107! 

» 2.303 og 1 Ж 2.303 log 10 = 2.303 
me Kk 107 КЕ k 
Comparing equations (i) and (ii), 

1999 = 2 X 10,90 
30. (i) Electrode potential is the potential difference 
set up between metal and its ions in the solution or it is 
the tendency of an electrode to get oxidised or reduced. 
When the concentrations of all the species involved in 
a half-cell is unity then the electrode potential is known 
as standard electrode potential. 
(ii) Platinum adsorbs H5 where it remains in contact 
with H* ions and thus, it provides surface at which 
exchange of electrons occurs. 
31. According to Freundlich adsorption isotherm, 

x 


Z= рр" 00) 
т 


t (ii) 


Ф 
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or kso É іі a 
m n 


Plot of Ө vs log Р is linear with slope= i and 
n 
intercept = log К. 


1 
Thus, slope = = = їап 45° =1 
E n 


“. n=l 
Intercept log k = 0.3010 
or k=2 
~ =кру" =2x (0.5)! = 1.0 
is OR 
S. No. Multimolecular Macromolecular 
Colloids colloids 


When substances 
which possess very 
high molecular 
masses are dispersed 
in suitable dispersion 
medium, the 


1l. | When a large 
number of small 
molecules or atoms 
(diameter < 1 nm) 
of a substance 
combine together 


in a dispersion colloidal ^ solutions 
medium to form thus, formed are 
aggregates, having | called 

size in the colloidal | macromolecular 
range, the colloidal | colloids. 


solutions thus, 
formed are known 
as multimolecular 
colloids. 


2. | e.g., gold sol, | e.g., cellulose, starch, 


sulphur sol, etc. etc. 


Associated colloids : The substances which at low 
concentration, behave as normal strong electrolytes but 
at higher concentration exhibit colloidal behaviour due 
to the formation of aggregated particles, are known as 
associated colloids. 

32. (a) Ions (either +ve or -ve) of peptising agent 
(electrolyte) are adsorbed on the particles of the 
precipitate. They repel and hit each other breaking the 
particles of the precipitate into colloidal size. 

(b) It neutralizes the charge on the carbon particles 
which get precipitated and thus gases entering into 
chimney are free from carbon particles. 

(c) This is done because gold particles have large 
surface rea and easily assimilated into blood which is 
colloidal. 


33. At anode : Al; > Al (iq) + 3e ] x 2 
At cathode : МР“ 2€ — Nic] x 3 


š -2. 3. 3 
Cell reaction 2А + 3Ni (aq) —2AI (aq) *3Ni( | 
Applying Nernst equation to the above cell reaction, 
00591, [АРТ 
cell 2x3 [N+P 


Now, Fee = Euge "Жару 


= – 0.25 V - (-1.66) = 1.41 V 

7-342 

icta seo BS OOD 
6 (0.5) 


log (8 x10 9) 


Еа -E 


log 


E 


-141У- 


0.0591 
6 


-1.41У- 0.0591 (5 09) = 1.41V + 0.050 У = 146 V 
6 


0.693 
34. (i) For first order reaction, ty) = == 


Curve between 14/2 апа [А] for 1* order reaction is 
drawn as 


ha 


[Alo 

(ii) The reactions which are of second order but behave 
like first order reactions are called pseudo first order 
reactions e.g., during hydrolysis of ethyl acetate (ester) 
with water, the concentration of water does not alter 
much during the reaction. So, in the rate equation the 
concentration of water (the reactant which is in excess) 
can be taken as constant hence, the reaction behaves as 
first order reaction. 


СН;СООС;Н; + HO Db CH3COOH 
À +C;HsOH 
Rate = К[СН3СООС,Н»5][Н›О], the term [HO] can 
be taken as constant. Hence, the rate equation becomes 
Rate = K(CH43COOC?H;] where k = k [H;O] 


у ; А 
35. (i) к-253% jog Al 
t [A] 
[A]o = 10 g, [A] = 0.25 g, = 5 years 
2.303, 10 2.303 K a 
3 Bros = Е 10940 = 0.7379 year 
(ii) t= 1 year, [А] = 10 g, [A] =? 


[Aly 


0.7379 = 2.303 10 


10 0.7379х1 
јој — ===“ = 0.3204 
[A] 2.303 


=== Ап ов (0.3204) 22.09. ~ 
[А] 


(iii) Time for decay of half of the element, 


0.693 0.693 
ih = 
k 0.7379 


10 
А|-----4.785 
la] 2.09 Š 


=0.9392 year 


OR 

(i) Ratelaw may be written as : 
Rate = k[A]^[B]"[C]* 
Comparing experiments 1 and 2, 
(Rate); = (0.02)"(0.02)"(0.02)° = 2.08 x 1073 440) 
(Rate); = k(0.01)^(0.02)" (0.02) = 1.04 x 1073 (ii) 
Dividing eq. (i) by eq. (ii) we get, 

(Rate), (0.02" 2.08x10? _ " 


(Rat), (0.02 104x10? - 
or 27-2 а=1 
Comparing experiments 1 and 3, 
(Rate) = k(0.02)"(0.02)"(0.02)° = 2.08 x 1072 ..(iii) 
(Rate); = k(0.02)"(0.04)°(0.02)° = 4.16 х 1073 — ..(iv) 
Dividing eq. (iv) by eq. (iii) we get, 

(Rate); (0.04) 4.161075 _ 

(Rate) (0.02) 2.08х107 

2-2 b=1 

Comparing experiments 1 and 4, 
(Rate); = k(0.02)^(0.02)"(0.02)* = 2.08 x 1073 (v) 
(Rate), = k(0.02)^(0.02)(0.04) = 8.32 x 1072 (у) 
Dividing eq. (vi) by eq. (v), we get 

(Rate), (0.04)  832x10? - 4 


(Rate); (0.02) 2.08х107 
ог 2-25 > с-2 
Therefore, the order of the reaction with respect to A, В 
and C are 1, 1 and 2 respectively. 
Rate = k[A][B][CI? 
(ii) Substituting the values from expt. 1, we get 
2.08 x 1073 = k x 0.02 x 0.02 x (0.02)? 


2.08х 1073 2.08x10? ЕЛЕНЕ 
kl QU -13x10 M? min 
(0.02) 16x10" 
(iii) Rate of reaction when concentration of all reactants 
=0.01M 
Rate = 1.3 x 101 x (0.01) x (0.01) x (0.01)? 

=13x 107M min! 
36. (a) For the equation, 
F = 
(aq) f Ме — Мо 


1 


— 2.303АТ |, 1 
call а 7 2” 
nF [м ] 
(aq) 
° 0.059 1 
E x 
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(b) (i) Мају | Mg?*(0.001 M) || Cu?*(0.0001M) | Cu 
At anode : Mg) —> Ма" (ад) + 2€. 
At cathode : Cu?* (ад) + 2€ —9 Си) 
Net cell reaction : 
2+ 
)— Mg (ад) + Cu 


Ма) * Си2* (ад 
~ n-2 
Using Nernst equation, 
> 2.303 КТ (Ме?) 
Кыр = Кеа 7 — lo TT 
nF [Cu] 


For the given cell, 


Есе = Е'саћоде 7 É^anode = Ё°Си2+/Си ~ E°Mg2+/Mg 
= 0.34 – "E 2.37)- 2.1 V 

Given : [Mg”*] = 0.001 M, [Cu?*] = 0.0001 M 
Putting values in Nernst equation at 298 K, 

0.059 0.001 
= 2.71 - —— log 
ӨШ” 2 °° 0.0001 
Коеп = 2.71 - 0.0295 10810 = 2.71 - 0.03 = 2.68 V 
(ii) Ее( | re? *(0.001 М) || H*(1M)| Hog bar) | Ре; 
At anode : Fe — Fe (aq) + 2e 
At cathode : 2H" (qq) + 2€ — Hag, 
Cell reaction : Fe(s) + 2H* (aq) — Fe?* (аду + Ha(g) 
^A n=2 
Using Nernst equation at 298 K 


o 0051. [Fe] x рн, 
Feet = Ecen — lo +72 
2 [H`] 
For the given cell, 
о о о о + 
Есеј = Е"саћоде — E°anode = Е?ң /н2- E°Fe2+/Fe 


= 0 - (- 0.44) = + 0.44 V 
Given : [Fe^*] = 0.001 M; [H*] = 1 M; py; = 1 bar 
Putting values in Nernst equation, 


0.001 x 1 


Ес = 0.44 - 0.0295 log 


cell 


= 0.44 - 0.0295 log 10? 2 0.44 - 
= 0.44 + 0.0885 = 0.53 V 
OR 

(a) Water is a weak electrolyte, hence A?,, value of water 
is determined using Kohlrausch law. 

А „ (H50) —> À ,,(H*) + X "ОН? 
It сап be determined by knowing the A°,, of three 
electrolytes HCl, NaOH and NaCl. 
Applying Kohlrausch law, 

A s (H30)—9 A \ m(HCI) +A yi NaOH) - А n (NaCl) 
®) Given, x. n (H^) = 349. 6 5 сту mol! 

À а (HCOO ) = 54.6 S cm 2 mol! 
Аба (HCOOH) = 46.1 S cm? mol! 
a=? 
таа Kohlrausch law, 

A m (НСООН) = X 4(H*) + „(НСОО”) 
or A. m(HCOOH) = 349.6 S cm mol! 

+ 54.6 5 cm? mol! 


[(0.0295) x (-3)] 


= 404.2 8 cm? mol! 


Ф 
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Using formula 
AS, 461Scm? тог! 


с=— = DTE 
А, 404.2 Scm mol! 
2 
: оС 
Again, K, = —— 
8 a TE 
(0.114)? x 0.025 mol L ! “4 
= — 3067 X10 
1—0.114 


37. (i) (а) Multimolecular colloid, because sulphur 
molecules associate together to form colloidal sol. 
(b) Macromolecular colloid, because protein molecules 
present in the white of an egg are macromolecules 
soluble in water. 
(c) Associated colloid, because RCOO ions associate 
together to form micelles. 
(ii) (a) Colloidal particles of test tube (A) are positively 
charged whereas colloidal particles of test tube (B) are 
negatively charged. 
(b) In test tube (A), Fe?" is adsorbed on the precipitate 
ЕеОухН;О [or Ее; 03 xH3O/Fe?* is formed]. 
In test tube (B), ОН ion is adsorbed on the precipitate 
Ее;ОухН;О [or Ее;ОухН;О/ОН is formed]. 

OR 
(i) (a) At the time of sunset, the sun is at horizon. The 
light emitted by the sun has to travel a relatively longer 
distance through the atmosphere. As a result, blue 
part of light is scattered away by the particulate in the 
atmosphere causing red part to be visible. 
(b) Gas (adsorbate) + Solid (adsorbent) 


Condensation 


E 3 Gas adsorbed on solid + Heat 
vaporation 


Physical adsorption is an exothermic process. 
According to Le-Chatelier's principle, at equilibrium as 
the temperature is increased, the equilibrium shifts in 
the backward direction, i.e., adsorption decreases. 

(c) Physical adsorption involves van der Waals' forces, 
so any number of layers may be formed one over 
the other on the surface of the adsorbent. Chemical 
adsorption takes place as a result of the reaction 
between adsorbent and adsorbate. When the surface of 
adsorbent is covered with one layer, no further reaction 
can take place. 

(ii) СНзСООН adsorbed = 0.5 – 0.49 = 0.01 M 
Number of molecules adsorbed 


100 
=0.01x—x6x10” 26x10? 
1000 
Total area of charcoal = 2 g x 3 x 10° m? g! - 600 m? 
Area per molecule — Ix 10715 m? 
6x10 
ФФ 
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Brush up your concepts to get high rank in NEET/JEE (Main and Advanced) 
by reading this column. This specially designed column is updated year 
after year by a panel of highly qualified teaching experts well-tuned to the 
requirements of these Entrance Tests. 


Classification of Elements and Periodicity in Properties | 
Chemical Bonding and Molecular Structure 


Моревм Periopic Law 

е Тһе physical and chemical properties of elements are periodic function of their atomic numbers. 

* Periodic function is due to repetition of similar outer electronic configuration after certain regular intervals. 
Features or Mopern Periopic TABLE 

e Elements are arranged in order of increasing atomic numbers. 


е It has seven horizontal rows known as periods. 
‘There are eighteen vertical columns which are called groups or families. 


e БС 

* Belong to group-1 and group-2 
e Group-1 elements form M'ions. 
© Сгошр-2 elements form M?" ions. 


4f-series : — 
5f-series : actinides 
E.C.:(n-2)f'™ (n - 1)d-! ns 
Variable Oxidation States, most 
common in +3. 


d-block elements 


Lies between s- and p-block 
elements 


E.C.: (n - d'y? 7? 
Group - 3 to 12 


Show variable valencies and 
oxidation states. 


Group -13 to 18 
е E.C.: ns) np’ (excluding helium) 
* Except noble gases and fluorine, 
all other elements show variable 
oxidation states. 
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TRENDS IN PROPERTIES OF ELEMENTS 


Increasing ionisation energy, electron gain enthalpy 
Decreasing atomic radius 

Increasing non-metallic character and electronegativity 
Decreasing metallic character 

Valency first increases, then decreases 


Metals 


Transition metals 


Most metallic 
element 


lonic Radius 
е Тһе effective distance from the centre of nucleus of 
an ion upto which it has an influence on its electron 
cloud is called its ionic radius. 

dat оу = tat + ТУ 
Radii of isoelectronic ions, 

Тамоп > neutral > “cation 


1 
Effective nuclear charge 


lonisation Enthalpy 
• 


Ionic radius < 


The amount of energy required to remove the most 
loosely bounded electrons from an isolated gaseous 
atom in its ground state, is called ionisation enthalpy 


Energy за 
Mg > Мо же 
Ionisation 1 ос Effective nuclear 
energy Size of atom charge 


1 
Screening effect 


First Second Third 
ionisation < ionisation < ionisation 
energy energy energy 


Mythological reference! 


Non-metals 


Metalloids 


Most non-metallic 
element 


Decreasing electronegativity, electron gain enthalpy 


Decreasing ionisation energy 
Increasing atomic radius 
Increasing metallic character 
Valency remains same in the group 


Electron Gain Enthalpy 


е It is the molar enthalpy change when an neutral 
isolated gaseous atom in its ground state gains an 
electron to form the corresponding anion. 

Xote —9X(p 
For elements with stable electronic configuration, 
electron gain enthalpy is zero or nearly zero. 


Electronegativity 


е Тһе relative tendency of an atom in a molecule to 
attract the shared pair of electrons towards itself in 
a covalent bond is termed as electronegativity. 


EN < — 1 __ «LE 
Atomic size 


Flourine is most electronegative atom. 
Mulliken scale of electronegativity, 


1 
x= 2 [АН + А.Н) 


Pauling scale of electronegativity, 
XA - Xp = 0.1017 VA 


1 
where, A = Ед _ p — > МВА-А +Ер_в 


here, E represents bond dissociation enthalpy 
(kJ mol). 


There are 15 elements named after a mythological character or reference. 
Thorium and vanadium are named after Norse God of war Тћог and Goddess 
of beauty 'Vanadis', respectively. Helium is named after the Sun God 'Helios', 
irridium after Goddess of rainbow ‘Iris’, and titanium after the 'Titans'. 
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Metallic bond 

Attraction between mobil 
electrons and positivel 
charged metallic atoms. 


: Coordinate bond 

: Coordinate bonds are formed betwee: 
: electron deficient molecules or ion 
i (Lewis acids) and electron гісі 
i molecules or ions (Lewis bases). 


Electrostatic attraction į 
etween a cation (metal) : 
and an anion (non-metal).: 


= TIT mé ЕЕ | 
ond between H-atom and elect- : 
: ronegative elements (like N, O, F) : 


@* 


| eg, НЕЊО | 


“Covalent bond | E 
; Bond between non-metal atoms : 
due to sharing of electron pairs. © 


: Non-polar covalent © : Polar covalent 


| e.g, o-Nitrophenol | 


e Formal charge on an atom = Total number of valence electrons in an atom - Total number of lone pairs of 


electrons - ; (Total number of shared electrons). 


VSEPR Theory 


• І states that bonded atoms in a molecule adopt that particular arrangement in space, in which electron pairs 
surrounding the central atom repel one another and go far apart so, there are no further repulsions. 

е Тһе magnitude of repulsion is : Ip – Ip > Ip - bp > bp - bp 

* Shape ofthe molecule is determined by this theory. 


Geometry Based on VSEPR Theory 


Total number of | Molecular 


De donus Geometry Bond angle Example 
2 АХ, Linear 180° BeCl, 
E AX; Trianglar planar 120* ВЕ; 
silia. Bent (V babel. calc | ЭО НИНА 
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4 АХ, Tetrahedral 109°28’ CH, SiH, 
AX;E | Trigonal pyramidal 107248! NH; 
AXE, | Bent 104°27’ HO 

5 AX; Trigonal bipyramidal 120 and 90° PCl; 
AX,E | Irregular tetrahedral (Sea saw) | 101°36’ and 86°33’ | SF, and IF? 
AX3E, | T-shaped 87°40’ CIF; 

| AXE; | Linear 180° I 

6 АХ Octahedral 90° SF; 
АХБЕ Square pyramidal 84° 30" ВгЕ; 
AX,E, | Square planar 90° XeF, 

7 | AX; Pentagonal bipyramidal 72° 90” IF; 


Үмексе Воно Тнеову (МВТ) 


е The formation of covalent bond is due to pairing of electrons present in the valence shell having opposite spin. 


Overlapping of Atomic Orbitals 
s-orbitals p-orbitals 


Oo. „ес ~ | 
у e “~ 
со э ewe @ — 


s-s overlapping 5-р overlapping p-p overlapping (x-bond) 
(c-bond) (c-bond) (c-bond) 
Hybridisation 


° "Те intermixing of atomic orbitals of same energy or slightly different energy to produce entirely new sets of 
orbitals of equivalent energies and identical shapes. 
° Тһе structure of any molecule can be predicted on the basis of hybridisation by using formula : 


No.of valence No. of Charge Charge 


resent 
No. of hybrid orbitals (H) --|| electrons of [+| monovalent |- Р present 
on the on the 
central atom atoms 
cation anion 


> н= у +М- са) 


Motecutar Orsitat Тнеову (МОТ) 


e Atomic orbitals of comparable energies combine to form molecular orbitals. 
° "Те number of molecular orbitals formed is equal to the number of combining atomic orbitals. 


е When two atomic orbitals combine, two molecular orbitals are formed, one with lower energy (bonding 
molecular orbital) another with high energy (antibonding molecular orbital). 


• Chemical bonding in metal borides! 
INE Ultrahard materials, such as TiB;, ReB, and OsB, are being developed as 
SH 5: TS potential lower cost alternatives to diamond, carbides and boron-nitride that 


are traditionally used for cutting, drilling and polishing tools. 
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Order of Energy 


For О; and F>, 

Ols < 6715 < 625 < б*25 < O2p, < л2р, = 72p, < 
л*2р,= т?2р, <6%р, 

For Li, to Му, 

Ols < Of ls < 025 < 0*25 < TOp, = л2ру < 62р, < 
п*2р, = Пру < O* 2p, 


Bond order = 2 (N, - №) 


Мр = Number of electrons in bonding molecular 
orbitals, 
N, - Number of electrons in antibonding 
molecular orbitals. 
1 


Bond strength Bond order ос Bond length 


a WRAP + vp! 


Anhydrous AlCl, is covalent 
AICI4.6H5O is ionic because 

(а) AICI; dissolves in CS; 

(b) AICI, has planar structure 

(c) LE. of Al islow 

(d) hydration energy of Al compensates the I.E. 


but hydrated 


If the magnetic moment of a dioxygen species is 
1.73 B.M. it may be 
(a) O5, OF or OF 
(с) О; or OF 


(b) О; or OF 

(d) О; or OF 

The correct order for bond angle in following is 
(a) NH; > NH; > NH; 

(b) NHj > NH; > NH, 

(с) NHj > МН; > NH; 

(d) NH, > NHj > NH; 

Ionic radii of 


(a) Ti** < Mn?* (b) “С < УСГ 


(с) K* > CI (d) P** > p?* 

The species in which the N atom is in a state of 
sp hybridisation is 

(а) МО; (b) ХО; 

(с) МО; (4) МО, (JEE Main 2016) 


Consider the following statements : 

1. Cs* is more highly hydrated than the other 
alkali metal ions. 

2. Among the alkali metals Li, Na, K and Rb, 
lithium has the highest melting point. 

3. Among the alkali metals only lithium forms a 
stable nitride by direct combination. 


10. 


Out of these statements 
(а) 1,2 and 3 are correct 
(b) 1 and 2 are correct 
(c) 1 апа 3 are correct 
(d) 2 and 3 are correct. 


Which of the following is the correct order of dipole 
moment ? 

(а) NH; < BE; < NF; < HO 

(b) ВЕ; < NF < NH; < HO 

(c) BF; < МН; < NF; < HO 

(d) ЊО « NF; « NH; « BF; (Odisha NEET 2019) 
The electronic configuration of the element is 
1s? 2s? 2p 352 Зр?. What is the atomic number of 
the element which is just below the above element 
in the periodic table? 

(a) 33 (b) 34 (0 31 (d) 49 


Which geometry of CIF; is more stable ? 


Bc EE 


Е 
9 Е 
3. y F 
M^ 
(a) Only 2,3 (b) Only 1 
(c) Only 3 (d) Only2 
Among the following the lowest degree of 
paramagnetism per mole ofthe compound at 298 K 
will be shown by 
(а) MnSO,.4H;O 
(c) Ғе5О,.6Н;О 


1. 


(b) CuSO,.5H,O 
(d) NiSO,.6H;O 
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1 


- 


12. 


13. 


14. 


I5. 


16. 


© 


. СО is practically non-polar since 


(а) the o-electron drift from C to O is almost 
nullified by the z-electron drift from O to C 

(b) the o-electron drift from O to C is almost 
nullified by the -electron drift from C to O 

(c) the bond moment is low 

(d) there is a triple bond between C and O. 


Which represents alkali metals, based on (I.E.), 
and (I.E.); values? 


(LE), (LE); 
(а) X — 100 110 
(b) Y 95 120 
(c) Z 195 500 
(d M 200 250 


The correct order of atomic radii in group 13 
elements is 

(а) B«Al«In«Ga« TI 

(b) B < Al «Ga < In < TI 

(c) B < Ga < Al < Tl < In 

(d) B < Ga < Al < In < TI (NEET 2018) 
For AB bond, if percent ionic character is plotted 


against electronegativity difference (Хд – Хв), the 
shape of the curve would look like 


B 

5 

5100 

8 

5 А р 

2 

E50 

B» 1 2 3 

(Xa - Хв) — 

The correct curve is 
(a) A (b) B (с) С (d) D 
Electron affinity of the following element is 
1. 182, 252, 2р? 2. 152, 252, грб, 35°, 3p? 
3. 19, 25, 2р? 4. 18, 252, 2p® 


(а) 1>2>3>4 
(с) 4>3>2>1 


(b) 2>1>3>4 
(d) 2>3>1>4 


In general, the properties that decrease and increase 

down a group in the periodic table, respectively are 

(a) atomic radius and electronegativity 

(b) electronegativity and electron gain enthalpy 

(с) electronegativity and atomic radius 

(d) electron gain enthalpy and electronegativity. 
(JEE Main 2019) 
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17. 


18. 


19. 


20. 


2 


- 


22. 


23. 


24. 


Which of the following statements are true? 

1. РН; and ВІСІ; do not exist. 

2. pn- dm bond is present in SO). 

3. I has bent geometry. 

4. SeF, and CH, have same shape. 

(a) 1,2,3 (b) 1,3 

(с) 1,3,4 (4) 1,2,4 

Consider the following changes : 

A— A* +e; E and А* > A? +e iE, 

The energy required to pull out 17 and 279 electrons 
are Е and E, respectively. The correct relationship 
between two energies would be 

(a) E, <Р, (b) E; = E; 

(с) E,» E, (d) E, > E, 


Polarising action of Cd2* on anions is stronger than 

that of Ca?* because 

(a) the charges of the ions are same 

(b) their radii are same (Са = 
Са?* = 0.99 nm) 

(с) the Са?* ion has a noble gas electronic 
configuration, and the Са? ion, an 18-electronic 
configuration of its outer shell 

(d) all of the above are correct. 


0.104 nm; 


AB is predominantly ionic as A* B^ if 
(a) (.E.)4 «(.E)g (Ы) (.E)4 < (E.A.)g 
(с) (EN), «(EN)y (d) (І.Е), < (LE)4 


. sp? d? hybridisation is not displayed by 


(a) SFe (b) PF; 
(c) [CrFg]- (d) BrF; 
(JEE Main 2017 Online) 


According to molecular orbital theory, which of the 
following is true with respect to 14) and Liz? 
(a) Both are stable. 
(b) Both are unstable. 
(с) Lij is unstable and Li; is stable. 
(d) 143 is stable and Li; is unstable. 
(JEE Main 2019) 


In which pair or pairs is the stronger bond found in 
the first species? 

1:025, Oy; II: Ny, №; Ш: NO*, NO™ 

(a) I only (b) ILonly 

(c) IL and Ш only (d) Папа III only 

Out of №0, SO;, 5, Is, HO, NO3, апа N3, the 
linear species are 
(а) МО;, 5, H,O 
(с) №0, 15, N3 


(b) NO, I5, N3 
(d) N3, If, SO, 


25. 


26. 


27. 


28. 


29. 


30. 


The element 2 = 114 has been discovered recently. It 
will belong to which of the following family/group 
and electronic configuration? 
(a) Carbon family, [Rn] 5/1* 6419 752 7p? 
(b) Oxygen family, [Rn] 5/14 6419752 7p* 
(c) Nitrogen family, [Rn] 5f 14 6419 752 тре 
(d) Halogen family, [Rn] 5/14 619 752 7p° 
(NEET 2017) 


The molecule may be represented by three 
resonating structures having energies E}, E; and E3 
respectively. The energy follows the order E; » E; » 
E,. If the actual energy content of the molecules is 
(Eo). The resonance energy is 

(а) E - Eo (b) E, - Eo 

(c) (E, + E, + E3)- Ер (d) Ез - Eg 

Energy of an electron in the ground state of the 
hydrogen atom is -218 x 10718 J. The ionisation 
enthalpy of atomic hydrogen is 

(а) 4314 x 105] mol! (b) 2.52 x 10/5] mol ! 

(c) 1.313 x 105] mol! (d) 2.33 x 105 J mol `! 


Assuming 2s-2p mixing is not operative, the 
paramagnetic species among the following is 
(a) Be; (b B> (о С, (d) N, 

(JEE Advanced 2017) 


An elements which belong to 314 period and 14" 
group, has electronic configuration 

(а) 157, 252, др, 3s? (b) 157, 252, 2p6, 352, Зр? 

(с) 152,25, 2р6 39, эр? 

(d) 15, 2s”, 2p? 

Which one of the following compounds shows the 
presence of intramolecular hydrogen bond? 

(а) Н;О, (b) HCN 

(с) Cellulose 


(4) Concentrated acetic acid. (NEET-II 2016) 


SOLUTIONS 


1. 


(d): AICI, is covalent in solid or gaseous state. In 
polar solvents, it becomes ionic due to high heat of 
hydration (72. Al has high +3 charge) and it exists as 
[А(Н›О)ь]?* and СГ. 
(b): Magnetic moment (р) = [nn +2) 
(1.73)? = n(n +2) => п=1 
Electronic configuration of 
Оз = 015? o* 1s” 0252 o*2s! с2р2 л2р; = т2ру m'2pi 
= лор! 

у 
O; =015 o*1s’ 02° 6*2s’ с2р? n2p; = л2ру т?р? 
= m* 2 

У 
О; = ols” o* 1s” 02s” 6725 б2р; пар; = т2ру л*2ру 


10. 


Аз О; and О; has one unpaired electron, therefore 
these species have magnetic moment = 1.73 B.M. 
(с): NH : sp? hybridisation, 109928 

NH, : sp? hybridisation, 107*48' due to bp-Ip 
repulsion 
104°27’ due to Ір-Ір 
repulsion 
*. Order for bond angle is NH; > NH; > NH;. 
(d): P?* has more effective nuclear charge and 
smaller size than P?*. 


NH;: sp? hybridisation, 


(а): [OZ N— 0]* N 
sp hybridisation о” *o 
sp? hybridisation 
о i 
| Q 
ға" PA 
o^ Xo o* “о 
sp? hybridisation sp? hybridisation 
(d) 
ot d 
(b) М, џ=0230 Nw и 147р 
“Ут: Ж: 


(а): 182 252 2pŠ 352 3p), Z = 15 i.e., phosphorus. 
Atomic number of element below it = 15 + 18 = 33 
i.e., arsenic. 

(b) 

1. 1р-1р= 0; Ip - bp = 4; bp - bp =2 

2. 1р-1р= 1; lp - bp =3; bp - bp =2 

3. Ip-Ip=0; lp - bp = 6; bp - bp = 0 

Structure (1) is most stable because it has minimum 
ір-ір repulsion as compared to (2) and minimum 
Ip-bp repulsion as compared to (3). 


(b): Ion: Mn" Cu Fe мр 
EC.: 3P 3 зё за 

Number of unpaired 

electrons : 5 1 4 2 

Hence, lowest paramagnetism is shown by 

CuSO,.5H,0. 


CHEMISTRY TODAY | AUGUST 20 


o 


11. 


12. 


13. 
14. 


15, 


16. 
18. 


19. 


21. 


22. 
23. 


Ф 


(а): СО is referred as practically non-polar as 
it possess very small dipole moment because 
electron drift from C to O is almost nullified by the 
m-electron drift from O to C. 


(с) : For alkali metals: 
(.E.) << (Еј; 


(4) 

(с) : Ionic character is 50% when electronegativity 
difference is about 1.9 which is for curve (C). 

(b): 157, 257, 2p? (F) 

182, 257, 2p°, 35°, Зр? (СІ) 

152, 257, 2p? (N) 

152, 257, 2р° (Ме) 

Electron affinity : Cl > F > N > Ме 


Thus, Cl > F > N > Ne 
2 1 3 4 


(c) 17. (a) 
(a): Second ionisation energy is always greater 
than first ionisation energy. 


(c) 20. (с) 
(b): Hybridisation (X) = ; [VE + МА -c+a] 
(а) 5 -Х- 216+6-0+0] = 6 => spa 


(b PF; X= 215+5-0+0] =5=>sp'd 

(c) (СЕЈ? => sp?d? hybridisation 

(d) [BrFs] 5 X= 217% 54040]-6— sp 
Hence, PF; exhibits sp?d hybridisation, not sp^d?. 
(a) 


(d): OF : KK, (023), (023^, (с2р.)?, 
(п2р,)? = (лору), (2p)? = (п°2р)? 


1 
В.О. = – (8 - 6)= 1 
2 ) 


O, : KK, (623) (с*25)?, (с 2p.) (пару. = (пару, 
(x‘2p,)' = (n2p,)! 


1 
B.O. = —(8- 4) =2 
28-4 


Thus, О; has stronger bonding than or. 
М: KK, (625), (25), (n2p,)” = (n2py)^, (о2р,)? 


1 
В.О. = -(8-2)-3 
28-2) 


Nš : KK, (62s), (6729), (n2p,) = 2p}, (o2p.)' 
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24. 


25. 


26. 


27. 


28. 


29. 
30. 


ВО. = 50 -2)-25 


Thus, № has stronger bonding than Nj. 
NO" : KK, (02s)’, (725), (л2р„)* = (п2р,)?, (2p. 


1 
B.O. = -(8-2)-3 
2852) 


МОГ: KK, (025), (6729, (02. , (п2р,)? = (п2р), 
(гр = (n2p))! 
1 
В.О. = —(8-4)=2 
2 (8 - 4) 
Thus, МО" has stronger bonding than МО“. 


m ik 
(c): NO=N=N=0 
I; => with 2 bp and 3 Ip around central atom is linear. 
Ns => with 2 bp (stereoactive pairs) around the 
central atom is linear. 


(a): The electronic configuration of the element 
with Z = 114 (flerovium) is [Rn]5/'^ 641975°7р?. 
Hence, it belongs to carbon family which has the 
same outer electronic configuration. 


(b): The energy difference between most stable 
resonating structure and resonance hybrid 
structure is known as resonance energy. 
Most stable resonating structure will have the 
minimum energy = E, 
Thus, resonance energy = E, – Ep. 
(c): Energy of the electron in the first orbit of 
H-atom, 
E) = -2.18 x 1015] 
Ionisation energy = E. - E, 
Ionisation enthalpy of atomic hydrogen -(E., – E1) NA 
= [0 - (-2.18 x 10715)] x 6.023 x 1073 
= 2.18 x 6.023 x 10? J mol! 
= 13.13 x 10° J mol"! = 1.313 x 100 J mol !. 


(c) : If2s-2p mixing is not operative, then molecular 
orbitals may be arranged in order of energy as 
follows : 

Ols, 0" ls, 025, 025, 02р, о2р, = 12py, t 2p, = 1" 2p, 
o 2p, 

Applying this configuration, Ве», В; and №, will be 
diagmagnetic, but С, will be paramagnetic. 

(b) 

(с): НО), HCN and conc. CH;COOH form 
intermolecular hydrogen bonding while cellulose 
has intramolecular hydrogen bonding. 


ФФ 


with exclusive and brain storming MCQs 


1. 


м 


> 


Practicing these MCQs help to strengthen your concepts and give you extra edge in your МЕЕТ preparation 


The major product of dehydration of the following 
CH; 


-— 
Cr єн—сн, ABO > Product 
OH 


In the absence of Aufbau rule and also assume that 
each orbital can take maximum of three electrons, 
then number of elements in different periods are 
Period 3 4 5 


(a) 18 18 32 
(b) 18 32 50 
(c) 27 27 48 
(d) 27 48 75 


On being placed in water, sodium peroxide not 
only produces an alkaline solution but also some 
bubbles. If we assume that the peroxide ion picks 
up two protons from water to produce a compound 
that can be seen as the dibasic conjugate acid of 
peroxide ion and then this compound undergoes a 
redox disproportionation. 


Using the above information, identify X and Y. 
Ма; О, + HO —9 X + Y 


(Х) апа (У) аге 
(а) H,O and O, (b) H,O, and NaOH 
(c) NaOH and O, (d) Na,O and NaOH 


Given the following reactions, 

propyne + HCl Э A 

А+НІ — B 

The compounds A and B are respectively 

(а) 1-chloropropene and 1-chloro-1-iodopropane 
(b) 1-chloropropene and 1-chloro-2-iodopropane 
(c) 2-chloropropene and 2-chloro-2-iodopropane 
(d) 2-chloropropene and 1-iodo-2-chloropropene. 


Consider the following statements : 

(i) A balanced chemical reaction should follow law 
of conservation of mass on either side. 

(ii) 2 moles of Hy) and 3 moles of O;(, produce 3 
moles of water. 

(iii) Equal wt. of carbon and oxygen are taken to 
produce CO,, then O, is limiting reagent. 

The above statements (i), (ii), (iii) respectively are 

(T = True, F = False) 

(a ТТТ (b) ЕТЕ 


(c) ЕЕЕ (4) TET 


қ 1 
For the reaction, CO (g + 2 Оз) —3À СО) АН, 


and AS are -283 kJ and -87 JK}, respectively. It was 
intended to carry out this reaction at 1000, 1500, 
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10. 


11. 


Ф 


3000 and 3500 К. At which of these temperatures 
would this reaction be thermodynamically 
spontaneous? 

(а) 1500 апа 3000 К (b) 1000 апа 3500 К 

(с) 1000, 1500 and 3000 К (d) 1500, 3000 and 3500 K 


Sulphur reacts with chlorine 1 : 2 ratio and forms 
X. Hydrolysis of X gives a sulphur compound Y. 
What is the hybridisation state of central atom in 
the compound Y? 

(a) sp (b s? (с) sp? (d) фр? 
Standard electrode potentials of redox couples 
АРА, B**/B, С?'/С and D**/D are 0.3 У, -0.5 У, 
-0.75 V and 0.9 V respectively. Which of these is 
best oxidising agent and reducing agent respectively? 
(а) D^'/DandB'"/|B (Ы) B''/Band D''/D 

(c) D''IDand С ҮС (а) C'"'/Cand D**/D. 


Identify the incorrect statement from the following 

(a) Ozone absorbs the intense ultraviolet radiation 
of the sun. 

(b) Depletion of ozone layer is because of its 
chemical reactions with chlorofluoro alkanes. 

(c) Ozone absorbs infrared radiation. 

(d) Oxides of nitrogen in the atmosphere can cause 
the depletion of ozone layer. 


If the partition is 
removed the average 
molar mass of the 
sample willbe (Assume 
ideal behaviour). 


(a) 5 g/mol (b) 


> g/mol 


© Žg/mol (4 


The value of equilibrium constant of а reaction 
changes with change of temperature and the change 
ак} _АН° 

T Rm 
where enthalpy change, AH? is taken as constant in 
the small temperature range. 


is given by vant Hoff equation, 


If for reaction, Ag) + 3By) qà 2C a plot of 


In K,, versus for 1/T a reaction 

is shown, then which of the 

following condition will be шк 
favourable for formation of 

product C? 

(a) Low temperature and high pressure 
(b) High temperature and high pressure 


ут 
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2. 


(c) High temperature and low pressure 
(d) Low temperature and low pressure 


. The number of structural and configurational 


isomers of a bromo compound, С;Н,Вг, formed by 
the addition of HBr to 2-pentyne respectively are 
(a) 2and2 (b) 2and4 

(c) 4and2 (d) 2and1 


. Magnetic moments of the following isoelectronic 


species (24 electrons) are in order Мп, Cr, Fe^*, Co?* 
(а) Бег“ = Со?* < Mn* = Cr 
(b) Без“ = Cr < Co?* = Mn* 
(c) Cr < Mnt < Бе“ < Соз" 
(d) Без“ < Со?* < Мп < Cr 


. The hydride ion, Н”, is a stronger base than the 


hydroxide ion, ОН”. Which one of the following 
reactions will occur if sodium hydride (NaH) is 
dissolved in water? _ 

(а) H (qq) + H20) —9 ОН (aq) + 2Н (aq) +2е 
(b) H (ag) + H,O) ОН (aj) + Не) 

(с) H (ag) + H2O) — H30 (ag) 

(d) H (aq) + H5O(y — No reaction 


. Beryllium and aluminium exhibit many properties 


which are similar. But, the two elements differ in 
(a) exhibiting maximum covalency in compounds 
(b) exhibiting amphoteric nature in their oxides 
(c) forming polymeric hydrides 

(d) forming covalent halides. 


SOLUTIONS 


(d): 
Period | Suborbit | Orbitals | Elements | Total | 


3 35 1 3 
3p 3 9 27 
за 5 15 


4 45 1 3 
4p 3 9 
4d 5 15 48 
4f 7 21 
5 55 1 ЕЈ 
5р 3 9 
5d 5 15 75 
5р Z 21 
5g 9 27 


(c) : From the given information, we can see that 
the reaction proceeds via formation of НО, 
(which is diabasic conjugate acid of peroxide 
ion), H,O, then disproportionates into water and 
oxygen. 


Ма; О + 24,00) —9 2NaOH (ag) + HO») 
1 
H02(aq) —9 H:O + > Ox 


Thus, overall reaction is 1 
МО у + 80) —9 2NaOH (aq) + 2 О) 


(с): 
сі 
CH;—C=CH + HCl —9 CH,— C= CH; 
Ht 
8 gq 
CH,—C— CH, € L- cH,—Ct=CH, 
| (more stable carbocation 
I due to back bonding) 
(d: 2н, + О, —>2H,0 
Initial mole 2 3 0 
Finalmole 0 3-1=2 2 
C + 0, —2 CO, 
MES ME 
12 32 


Here, О, is limiting reagent. 

(c) : AG= AH - TAS 

For a spontaneous reaction AG should be negative 
AH = -283 kJ, AS = -87 J K^! 

Hence, reaction will be spontaneous when 
AH > TAS. Therefore, at 1000, 1500 and 3000 K the 
reaction would be spontaneous. 


(b): $+2Cl,—> SCl, Fro 
(X) | 


ОН ZU 
| HO, OHN 
HO—S=0 <— SC M. it 
(н,50;) но” МАН; 
(Y) : 


11. 


12. 


14. 


15. 


Hybridisation of H;SO; = ; (6+2+0)=4 (өр? 


(с) :The redox couple with maximum reduction 
potential will be best oxidising agent and with 
minimum reduction potential will be best reducing 
agent. 


(с) 
3х16.42 
. (b):Moles of H, 2 —————— = 
0.0821 x 300 
6x 16.42 
Moles of D, =—— = 
0.0821 x 300 


2х2+4х4 10 
а+2 3 
(b):Since slope is negative hence reaction is 
endothermic. So high temperature favours forward 
reaction similarly high pressure favours forward 

reaction. 
o | 
ас а adc жы; 


н Вг 
structural : 1, structural : 1, 


geometrical : 2 geometrical : 2 
Hence, 2 structural and 4 geometrical isomers. 


Average molecular weight = 


452 3d* 
. (a) :Fe(26) : [Ar]4s^3d* : ПИ [4T 4 [1] 


3d° 
Fe^*(24) : [Ат]45°34®:[1]1[1[1[1] 


unpaired electrons, n = 4 


4s! 3d° 
Cr(24) : [Ar]4sl4d? 11 1[1[1[111] 


unpaired electrons, п = 6 

Mn(25) : [Ar] 434? 
Mn+ (24): п=6 
Co(27) : [Ar]4s°3d’ 
Со (24) :п=4 
Magnetic moment = n(n +2) BM 
Thus, Ее?" = Co?* < Mn* = Cr 
(b) : (ag) + 8200 — ОН (aq) + Н) 

basel — acidl base2 acid2 
In this reaction H acts as Bronsted base as it 
accepts one proton (H*) from H,O and form H}. 
(а) :The maximum valency of beryllium is +2 
while that of aluminium is +3. 


oe 


Ф 
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Total Marks : 120 


MONTHLY TEST 


лед column enable 


NEET 


Only One Option Correct Type 
Which of the following causes damage to the 
building containing calcium carbonate and 
responsible for cough and choking in humans? 
(a) Sulphur (b) Carbon 
(c) Nitrogen (d) Sulphur dioxide 
In the following structures which two forms are the 
staggered conformation of ethane? 

H H оң M H 


H H H 
(1) (2) 
H 
HH 
H H 

H n Н № 

(3) (4) 
(а) 1апа4 (Б) 2 апа 3 
(с) 1апа2 (d) 1 and 3 


Which of the following alkene will give same 
product when treated with HBr in presence and 
absence of benzoyl peroxide? 

(a) 1, 1-Dichloroethene 

(b) trans-1,2-Dichloro-2-pentene 

(с) cis-1,2-Dichloro-2-pentene 

(d) 2-Butene 


Addition of HBr to 1-butene gives a mixture of 
products A, B and C. 
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Hydrocarbons and Environmental Chemistry 


Time Taken : 60 Min. 


| | 
© С 
НС 4 “сн, HC“ ұн; 
H H 
(А) (в) 
CH,CH,CH;CH;—Br 
© 


The mixture consists of 

(a) A and B as major and C as minor product 
(b) B as major, A and C as minor products 

(c) B as minor, A and C as major products 
(d) A and B as minor and C as major product. 


How carbon monoxide emitted by automobiles 

prevents transport of oxygen in the body tissues? 

(a) By changing oxygen into carbon dioxide. 

(b) By destroying the haemoglobin. 

(c) By forming a stable compound with 
haemoglobin. 

(d) By obstructing the reaction of oxygen with 
haemoglobin. 


Dehydrohalogenation in presence of ОН is 
correctly represented by 


В Вг 


Hs Гн 
он он" 
бон С B 


(c) > = (d) OH — L 


7, 


10. 


11. 


Which of the following statement is false? 
(a) London smog is oxidising in nature. 

(b) London smog contains H5SO, droplets. 
(c) London smog is formed in winter. 

(d) London smog causes bronchitis. 


Identify the major product of the following 


reaction. 
Br,/H,O 
СН--СНСН; ———» 


(a) @_У-сн-сн-сн, 
B н 


| 
г О 


(b) @_$У-сн-сн-сн, 


ОН Вг 


(©) @_У-сн—сн—сн, 
Вг 


Вг 


(4) rapiens 


Growth of fish is not as healthy in warm water as in 

cold water because 

(a) the amount of D.O. in warm water is higher 
than in cold water 

(b) warm water is not liked by fish 

(c) cold water contains more marine plants 

(d) the amount of D.O. in warm water is less than 
in cold water. 

Brewery and sugar factory waste alters the quality 

of a water body by increasing 

(a) temperature (b) turbidity 

(c) pH (d) COD and BOD. 

In the given reactions, identify the one where wrong 


stereoisomer has been shown as the product. 
OH 


OsO, 
OH 


3 
3 CH; kugo, Н-|-ОН 

(d, “>-с< Жн 
H н он “HoH 
CH, 


12. 


Which of the following statements about polar 

stratospheric clouds (PSCs) is not correct? 

(a) Type I clouds are formed at about -77°C and 
contain solid НМО 360. 

(b) Type II clouds are formed at about -85°C and 
contain some ice. 

(c) A tight whirlpool of wind called Polar Vortex is 
formed which surrounds Antarctica. 

(d) PSCs do not react with chlorine nitrate and 
HCl. 

Assertion & Reason Type 


Directions : Іп the following questions, a statement of 
assertion is followed by a statement of reason. Mark the correct 
choice as : 


If both assertion and reason are true and reason is the 
correct explanation of assertion. 

If both assertion and reason are true but reason is not the 
correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 


. Assertion : Melting of glaciers and polar ice caps 


would result into the rise in level of sea water thus 
flooding the coastal lands. 

Reason : Greenhouse effect is responsible for global 
warming. 


. Assertion : Friedel-Crafts reaction between benzene 


and acetic anhydride in the presence of anhydrous 
AICI, yields acetophenone and not poly substituted 
products. 

Reason : Acetophenone formed poisons the catalyst 
preventing further reaction. 


. Assertion : Water pollutants are measured by BOD. 


Reason : If BOD is more, the water is polluted. 


16. 


JEE MAIN / JEE ADVANCED 
Only One Option Correct Type 


The ease of nitration of the following three 
hydrocarbons follows the order 


CH, CH, CH, 
Qi. 
CH, 
I II ш 
(a) П=Ш=1 (b) П>Ш>1 
(c) Ш>П>1 (d) I2 HI» I 
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17. 


18. 


19. 


20. 


21. 


Ф 


Which of the following pollutants effect more to 

organisms of the higher trophic level of a food chain 

due to biological amplification? 

(a) Sewage and plant fertilisers 

(b) Detergents 

(c) Heavy metals mercury salts 
biodegradable phenolic chemicals 

(d) Poisonous cyanides 


апа поп- 


Identify the product (Е) in the following sequence 
of reactions? 


CH; 
Br, бп/НСІ МаМО,/нс! 
А 273-278К 
H,0/H;PO, 
ХО; KMnO; 
кышы 
COOH COOH 
Br 
(a) (b) 


Which of the following is not an example of green 

chemistry? 

(a) Catalytic dehydrogenation of diethanolamine 
without using cyanide and formaldehyde. 

(b) Replacement of CFCs by СО; as blowing agent 
in the manufacture of polystyrene foam sheets. 

(c) Reacting methylamine and phosgene to produce 
methyl isocyanate. 

(d) Replacement of organotins by ‘sea-nine’ as anti 
fouling compound in sea marines. 


More than One Options Correct Type 


Which of the following are aromatic? 
(a) Cyclopentadienyl cation 

(b) Cyclopropenyl cation 

(c) Tropylium cation 

(d) Cydopentadienyl anion 


Which of the following statements pertaining to 

pollutants are incorrect? 

(a) DDT is a non-biodegradable pollutant. 

(b) Excess fluoride in drinking water causes 
osteoporosis. 

(c) Excess cadmium in drinking water causes black 
foot disease. 

(d) Methyl mercury in water may cause “Itai-Itai 
disease" 
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22. 


23. 


24. 


Pick the correct order(s). 


СЕ. _ 26H, “Hy pE 
(a) AT > ж-қ 
сн; сн; H H 
(stability) 
CH; CH; H; H 
O х= > се 
CH; CH; H H 
(reactivity towards HBr addition) 
Ж CH, „ОН; Сн. н 
Е = > = 
CH“ “он; H^ ^H 


(reactivity towards catalytic hydrogenation) 

CH; CH; CH; 

@ = > 2 
CH; 


(reactivity towards hydroboration) 


H 
х= 
н н 


Pick up the incorrect statements? 

(a) CO which is a major pollutant resulting from 
the combustion of fuels in automobiles plays a 
major role in photochemical smog. 

(b) Classical smog has an oxidising character 
while the photochemical smog is reducing in 
character. 

(c) Photochemical smog occurs in day time 
whereas the classical smog occurs in winters in 
early morning hours. 

(d) During formation of smog the level of ozone in 
the atmosphere goes down. 


Numerical Value Type 


овоон 230и yp 
а 2. DjO* Pd-BaSO, 


Total number of deuterium atoms in the final 
product is 


. Number of oxygen atoms in peroxyacetylnitrates 


(PAN) is 
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26. The number of products formed by reductive 
| 


ozonolysis of myrcene, a terpenoid lJis 
[ 
Comprehension Type 


An ethereal solution of an alkyl halide (preferably the 
bromide or iodide) is treated with sodium 


2R—X + 2Na EU» R—R + 2NaX 


2CH,—Br + 2Na 28> CH, — CH, + 2NaBr 


CH,CHjBr + 2Na + CHjBr 28> CH,CH,—CH, 


+ 2NaBr 
In this reaction, product has new (C—C) bond. With 
same type of alkyl halide, product has symmetry, 
this helps in deciding the nature of reacting alkyl 
halide. Intermediates are free radicals (carbenes). 


27. CH4CH3Br undergoes Wurtz reaction. We may 
expect some of the following products : 


A:CH4CH,CH;CH, B:CH,=CH) 
C: CH4—CH; 

Select the correct option. 

(a) only A (b) A and B 
(c) A, Band C (d) Aand C 


Ch А Na/ether, 
28. CH;CH;CH;CH; һу controlled 


Major product of the above reaction is 
(a) CH(CH5,CH; 
(b) CH,CH,CH-CHCH;CH; 
CH; CH; 
© CH,CHCH;CH,CHCH; 
CH; CH; 

(d) none of the above. 

Matrix Match Type 


29. Match the entries listed in column I with appropriate 
entries listed in column II. 


SELF CHECK 


Мо. of questions attempted 
No. of questions correct 
Marks scored in percentage 


90-75% J| coop wonk ! 
74-60% Yj sarisracronv ! 


ColumnI Column II 
(Region) (Component) 
(A) Troposphere (Pe 
(B) Ozonosphere (О) OF 
(С) Мезозрһеге (R) N; 
(D) Thermosphere (S) O; 
A B С р 
а РО RS РОК R 
(b) R QR QRS BQ 
() RS RS RS РО 
(d RS RS QRS РО 


30. Match the entries listed in column I with appropriate 
entries listed in column II. 


ColumnI Column II 
(A) CH, (P) Gives +уе test with 
ні AgNO,/NH,OH 
`с=сн 
(В) (О) With hot alkaline 
KMnO; gives 


dicarboxylic acid. 


(C) (xe) (R) With О; followed 
by H,0,/CH,;COOH 


cannot give diacid. 


(D) (S) Gives CO, on 
oxidation using hot 
alkaline KMnO,. 

CH, 
A B с D 
(а РОК RS P Q 
(D PQS К R RS 
(с) BS QR P QS 
(d) PQS QR S РО 
ФФ 


Keys are published in this issue. Search now! © 


Check your score! If your score is 
> 90% 1 EXCELLENT WORK ! You are well prepared to take the challenge of final exam. 


You can score good in the final exam. 


You need to score more next time. 


« 60% 1 NOT SATISFACTORY! Revise thoroughly and strengthen your concepts. 


CHEMISTRY TODAY | AUGUST '20 @ 


MtG 
Now, savings of up to 


920° with MTG's 


magazine 
subscription plans! 


Оп cover price of t 40, 


Our new offers are here! 

Pick the combo best suited for 
your needs. Fill-in the 
Subscription Form at the 
bottom and mail it to us today. 

If in a rush, log on to www.mtg.in 
now to subscribe online. 


About MTG's Magazines 


Perfect for students who like to prepare at a steady pace, 
MTG's magazines (Physics For You, Chemistry Today, 
Mathematics Today & Biology Today) ensure you 
practice bit by bit, month by month, to build all-round 
command over key subjects. Did you know these 
magazines are the only source for solved test papers of all 
national and state level engineering and medical college 
entrance exams? 


For JEE 
(Main & 
Advanced), 


NEET and 
BOARDS 


SUBSCRIPTION FORM 


mou a no 


BIOLOGY 
, ә day 


Over 1.2 Cr readers. Since 1982 


Practice steadily, paced month by month, with 
very-similar & model test papers 

Self-assessment tests for you to evaluate your readiness 
and confidence for the big exams 

Content put together by a team comprising experts and 
members from MTG's well-experienced Editorial Board 
Stay up-to-date with important information such as 
examination dates, trends & changes in syllabi 
All-round skill enhancement ~ confidence-building 
exercises, new studying techniques, time management, 
even advice from past JEE/NEET/ AIIMS toppers 

Bonus: Exposure to competition at a global level, with 
questions from International Olympiads & Contests 


Lifetime Subscription Plan for teachers, and special schemes 


and offers available for libraries and coaching institutes 
SMS MTG to 8800255334 to learn more 


| 


Confirm your choice by placing Mtick-marks in relevant boxes. 


Plan 1 Physics 27 months 15 months 9 months 
Individual Chemistry 

magazines Mathematics 7850 2500 #300 

P.C M.B Biology (save t 230) (save? 100) (sovet 60) 
Plan 2 PCM 72500 71400 7900 
Combo of 3 PCB (save t 740) (save? 400) — (sovet180) 
Plan + 73400 71900 71200 
РСМВ Combo (каме t 920) (save t 500) (save t 240) 
Courier Charges 

Add to your subscription amount for t600 7450 2240 
quicker & rekabie delivery 


Recommended by (Optional) 


rit 


ада; 


E-mail subscription 


mtg.in. Visit 


mtg.in to su 


Jit f MT 


је 


Media (P) Led, ç 


MTG Learning 


MTG Learning Media (P) Ltd, Plot 9 E 


online. Call (0)1800-10-38673 for more info. 


nes on ht 7 


@ 


CHEMISTRY TODAY | AUGUST '20 


"MOU игбушеојш rewa 20 ‘aow моих о} JO әшүцо Ang о} 1uə21əd001/K[1!q USIA 


(pasinbas pnei epo» но) 

əuljuo Ang 01 ue»s Sjuaujuadxe paseq-qe} 

203 WROD 300A елд uaaa 'siaded aonoeud pue 32IL2 Vid 

s ч [m] siup шехә jo Ajoue^ e yno ѕәбиәј|ецо СООП 
MHVW OL әт; jo jes әсәлр e јој рејебеја әр 
"т NOISSIW SWUaPNYS азпоџе 0j 100 |е змәоәа 001 

3H1 „5ПОО- uonnəduuoD, % ,51204 3589. S» 
^,50204 LYFON. '„Лә5эпод ÁL, Buipnpur VO 1 


jo Auen e tM Sjuepnis SjuasaJd уцәоләд 
007 adeyyo Aland ui Odo) (pee Једу 


"иәшәрішоо зец здеш 3092000 Jo suonensnilr L 
S9 1} e шә ul p IN » ‘syydes6 ‘pa, риәцәжішоо-оз-Аѕеә y og 
BOUBIOG JOJ u ew memar res ОПА МАЭ 


O) Saye] y 1PUA SMOUY шерә} /EUOIPS SOLW 


шпүпошпә pue səuljəpin6 358) 3иәлпә sow 
әщ uo рәѕед SI səuəS Əd 001 SOLW 3582 


OFM 


Registered R.N.I. No. 53544/1991 Published on 1st of every month Postal Regd. No. DL-SW-01/4044/18-20 
Lic. No. U(SW)-28/2018-20 to post without prepayment of postage N.D.P.S.O.N.D-1 on 2-3rd same month 


More than More than 


More than 60% 60% 


same or same or 


7 0 о Yo similar MCQs similar MCQs 


same or 
similar MCQs 


More than 


80% | 80% 


same or same or 


Trust MTG m 
for getting it right, 


year after year 


Over the last 5 years, MTG has averaged a hit rate of 70% when it comes to curating the right content for your NEET 
preparation. Which means approx. 3 out of 4 questions in NEET were either exactly the same as, or similar to, questions in 
MTG's NEET books. The credit for this mind-blowing feat goes to МТС5 skilled and experienced editorial team which 
painstakingly goes through volumes of NCERT subject matter that forms the basis for NEET, to create superior and 
relevant study material that has a high chance of success for its users. Proof lies in the pudding, right! 


MTG's best-selling NEET books include 


More than 


ша------ | со cammmmuum - Е 2 b = ы 
FeNGERTIPS Ж 
СНАМРТОМ 
a 

< 17 > 
--- ~ wo Е CHAPTERWISE SOLUTIONS 
BIOLOGY am | = 
= ñ © = @ euses (en 

Bae 3 
ч- To find out which MTG МЕЕТ book is best-suited to your needs, 
. [8] call our МЕЕТ helpline toll-free at 1800-10-38673 today. 


Or email info@mtg.in now. Visit bit.ly/mtg-neet to buy online. 


[=] 
Ë 
ШЕР 


Scan to buy on mtg.in Scan to buy on Amazon.in 


